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HISTORICAL AND INTRODUCTORY 13 


A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-frequency Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although disclaiming any belief in the therapeutic value of the 
older forms of electricity then in use (Faradism, Galvanism, 
ete.), he professed himself as fully convinced of the important . 
‘part that his High-frequency Currents of High Potential were 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer’s memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
frequency Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorff Coil. There 
was at this time practically no literature on the subject, except 
a report of Tesla’s lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roenigen’s 
newly discovered ‘X-Rays.’ His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Queen & Co. A few weeks’ 
experience demonstrated the inadequacy of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer’s inves- 
tigations of High-frequency Currents, and his first ‘‘ 7’esla Coil” 
was completed simultaneously with his eight-inch Ruhmkorff. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from ‘“‘the Tesla” and the latter was temporarily dis- 
‘earded for X-Ray work. 

About this time the writer made the acquaintance of Mr. 
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide’s invention. A Ruhmkorff coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of a 
Tesla-Thomson Coil (immersed in oil), in series with a spark- 
gap. From the secondary of the High-frequency Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
“‘Kinraide Coil,” which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 cycle, alternating, 
Electric Light Current, obtaining results far beyond his expec- 
tations. The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson increased the steadiness and efficiency of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
“Knott High-frequency and X-Ray Apparatus,” which was 
provided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. This device, we 
believe, was the invention of Mr. E. Cate of’ the Knott Company. 
The writer’s rotary gap, employed in the ‘‘ Hercules” Coil, is an 
improved and perfected form of Mr. Cate’s device. The Knott . 
Coil, which is described in an ensuing chapter, was the first 
American High-frequency apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knoit spark-gap, the 
writer’s apparatus proved very satisfactory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled “medical quackery” 
or “quack medical device”. One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. | was hooked. The device was a “Violet Ray” 
machine. | bought it for $35. Within a few years | had more than 100 of them... and although the 
new “internet” seemed to have knowledge about every topic, these weren’t mentioned anywhere. | 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
was to become my niche... and from there, 28 years later, | have a museum that documents 300 
years’ worth of similar forgotten technologies. 


An inspiration to start the museum was acquiring a book from my friend and mentor Jim Hardesty. 
The book was called “High Frequency Currents” by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acquiring a personal scrapbook of his, he thought so “outside-of-the-box” that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else quite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high frequency currents was taking 
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison’s electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called “electricity”. In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when R6ntgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920s quackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high frequency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
frequency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
frequency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. | dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Frequency Currents. 


In 2005 | ended up finding Mr. Kinraide’s home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn’t so much a home as a massive 25-room mansion. While there | discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did | find Kinraide’s glass photographs of electrical sparks, | 
also found his earliest prototype high frequency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as “The Keely Motor”. In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate séances to entice investors, and soon had a company worth millions of 
dollars that didn’t product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of “continuing Keely’s work”. Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses quietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name “Spring Park Laboratory”, 
Kinraide partnered with Swett & Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also quite unique. | learned that Earle’s daughter ran a pub in Santa 
Monica, but when | reached them by phone | learned | was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and I, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unique biography of a young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first “airport”. He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn’t until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual’s patents. To my surprise, | could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high frequency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. | include some letters from Thomas Adams (“Tad”) 
Curtis who reached out to me while researching his father’s work in 2007. He was writing a book with 
his brother about their Dad, but sadly | don’t think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction techniques and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel’s Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC’s Fear Factor where he developed the show’s most popular game 
(Lightning Bridge). 


Leland |. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antique static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


| couldn’t have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly McJilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis... 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 
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TESLA’S STARTLING RESULTS IN RADIOGRAPHY AT GREAT DISTANCES 
THROUCH CONSIDERABLE THICKNESSES OF SUBSTANCE. 
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TESLA ON ROENTGEN RAYS. for their production. ‘The following the magnitude of the potential, 


‘A HIGHLY INTERESTING AND VALU- 
BLE COMMUNICATION THE 


is a brief statement which, I hope, 
will be useful, of the methods em- 
ployed and of the most notable 
results arrived at in these two direc- 


it follows that the highest attain- 
able electrical pressure is desirable. 

To obtain high potentials we may 
ayail ourselves of an ordinary induc- 
tion coil, or of a static machine, or 
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TESLA'S RADIOGRAPHS. 


We publish a welcome addition to 


the Roentgen ray literature. It is 


from the always interesting pen of 
Nikola ‘Tesla, and is the first author- 
ized description of the experiments 
of this thorough and conscientious 


inventor. Mr. ‘Tesla gives full credit 


to the discovery by Roentgen, 


and is personally much elated over 


discoveries of his own as his careful 


experimeats are developed. The 


Tesla radiographs we present show 
wonderful results under severe con- 


ditions. While Tesla has heretofore 


been silent since the announcement 
by Roentgen, he has not been idle, 


but has evidently been striving for 


valuable and tangible results. Fur- 


ther information from his laboratory 


will be awaited with interest. 


DECISION ON A VAN DEPOELE 
RAILWAY PATENT. 

An interesting and important de- 
cision has just been rendered by 
Judge Townsend, of the United 
States Circuit Court for the district 
of Connecticut, upon the Van Depoele 
patent No. 495,443, for the under- 
running electric railway trolley sys- 
tem. A few months ago Judge 
Townsend rendered a decision sus- 
taining the validity of this patent 
upon final hearing in a suit against 
the Winchester Avenue Railroad 
Company. Shortly thereafter further 
infringement suits were brought in 
Connecticut against the Billings & 
Spencer company, of Hartford, and 
the Kelsey Electric Railway Specialty 
Company, of New Haven. Judge 
Townsend has just decided these 
suits in fayor of the Van Depoele 
patent, and granted motions for pre- 
liminary injunctions after full argu- 
ment on both sides. The decision is 
especially important because the 
court holds that the supply of essen- 
tial or characteristic parts of the 
trolley system is a contributory in- 
fringement, and will be njoined by 


‘bases could n: 
- ply such ba 8 @ 


‘originally | 


1d not ot 


TESLA ON ROENTGEN RAYs. 

(Concluded from page 131 
are much less efficient for this special 
object in consequence of the loss 
through the glass. A popular error 
seems to exist in regard to the con- 
centration of the rays by concaye 
electrodes. This, if anything, is a 
disadvantage. There are certain 
specific arrangements of the disruptive 
coil and circuits, condensers and static 
screens for the bulb, on which I haye 
given fall particulars on previous 
occasions. 

Having selected the induction ap- 
paratus and type of bulb, the next 
important consideration is | 
yacuum. On this subject Iam 
to make known a fact with whic] 
haye long been acquainted, 
which I have taken atrautage i in tl 
production of vacuum jackets and al 
sorts of incandescent bulbs, and 
I subsequently found to be of 
utmost importance. not to say essen 
tial, for the production of intense 
Roentgen shadows. I refer to a 
method of rarefaction by electrical 
means to any degree desirable, far 
beyond thatobtainable by mechanical 
appliances. 

Though this result can be reached 
by the use of a static machine as well 
as of an ordinary induction coil giving 
a sufficiently high potential. I have 
found that by far the most suitable 
apparatus, and one which secures the 
quickest action, is a disruptive coi). 
It is best to proceed in this way: 
The bulb is first exhausted by means 
of an ordinary vacuum pump to a 
rather high degree, though my expe- 
riences have shown that this is not 
absolutely necessary, as I have also 
found it possible to rarefy, beginning 
from low pressure. After being 
taken down from th 
is attached to 
ruptive coil, 
quency of vibration, rae he 
following pheno 
First, there i 
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bulb has then reached the required 
degree of rarefaction. The process 
muy be hastened by repeated heating 
and cooling and by the employment 
of a small electrode. It should be 
added that bulbs with external elec- 
trodes may be treated in the same 
way. It may be also of interest to 
state that under certain conditions, 
which Iam investigating more closely, 
the pressure of the gasina vessel may 
be angmented by electrical means. 

I believe that the disintegration of 
the electrode, which invariably takes 
place, is connected with a notable 
diminution of the temperature. From 
the point on, when the electrode gets 
cool, the bulb isin a Yery good con- 
dition for producing the Roentgen 
shadows. Whenever the electrode 
is equally, if not hotter than the 
glass, it is a sure indication that the 
yacunm is not high enough, or else 
that the electrode is too small. For 
very efiective working, the inside sur- 
face of the wall, where the cathode 
stream strikes, should appear as if 
the glass were in a fluid state. 

As a cooling medium I haye found 
best to employ jets of cold air. By 
this means it is possible to operate 
successfully a bulb vith a very thin 
wall, while the passage of the rays is 
not materially impeded. 

I may state here that the experi- 
menter need not be deterred from 
using a glass bulb, as I believe the 
opacity of glass as well as the trans- 
parency of aluminum are somewhat 
exaggerated, inasmuch as I have 
found that a very thin aluminum 
sheet throws a marked shadow, while, 
on the other hand, I haye obtained 
impressions through a thick glass 
plate. 

The above method is valuable not 
only as a means of obtaining the high 
vacua desired, but it is still more im- 
portant, because the phenomena ob- 
served throw a light on the results 
obtained by Lenard and Roentgen. 

Though the phenomenon of rare- 
faction under above conditions ad- 
mits of different interpretations, the 
chief interest centers on one of them, 
to which I adhere—thatis, on the act- 
ual expulsion of the particles through 
the walls ofthe bulb. I have lately 
observed that the latter commences 
to act properly upon the sensitive 
plate only from the point when the 
exhuustion begins to be noticeable, 
and the effects produced are the 
strongest when the process of ex- 
haustion is most rapid, even though 
the phosphorescence might not appear 
particularly bright. Evidently, then, 
the two effects are closely connected, 
and I am getting more and more 
convinced that we have to deal with 

As ial particles, which 


projected through the glass or alumi- 
num walls, or do they merely hit the 
inner surface and cause particles from 
the outside of the wall to fly off, act- 
ing in a purely mechanical way, as 
when a row of ivory balls is struck ? 
So far, most of the phenomena indi- 
cate that they are projected through 
the wall of the bulb, of whatever 
material it may be, and I am seeking 
for still more conclusive evidence in 
this direction. 

Tt may not be known that even an 
ordinary streamer, breaking out sud- 
denly and under great pressure from 
the terminal of a disruptive coil, 
passes through a thick glass plate as 
though the latter were not present. 
Unquestionably, with such coils press- 
ures are practicable which will pro- 
ject the particles in straight lines 
even under atmospheric pressure. I 
haye obtained distinct impressions in 
free air, not by streamers, as some 
experimenters have done, using static 
machines or induction coils, but by 
actual projection, the formation of 
streamers being absolutely prevented 
by careful static screening. 

A peculiar thing about the Roent- 
gen rays is that from low frequency 
to the highest obtainable there seems 
to be no difference in the quality of 
the effects produced, except that they 
are more intense when the frequency 
is higher, which is very likely due to 
the fact that in such case the maxi- 
mum pressures on the cathode are 
likewise higher. This is only possible 
on the assumption that the effects on 
the sensitive plate are due to pro- 
jected particles, or else to vibrations 
far beyond any frequency which we 
are able to obtain by means of con- 
denser discharges. A powerfully ex- 
cited bulb is enveloped in a cloud of 
violet light, extending for more than 
a foot around it, but outside of this 
visible phenomenon there is no posi- 
tive evidence of the existence of 
waves similar to those of light. On 
the other hand, the fact that the 
opacity bears some proportion to the 
density of the substance speaks 
strongly for material streams, and 
the same may he gaid of the effect 
discovered by Prof. J. J, Thomson. 
It is to be hoped that all doubts will 
shortly be dispelled. 

A yaluable evidence of the nature 
of the radiations and progress in the 
direction of obtaining strong impres- 
sions on the plate might be arrived 
at by perfecting plates especially 
sensitive to mechanical shock or 
impact. There are chemicals suitable 
for this, and the development in this 
direction “may Tead to the abandon- 
ment of the present plate. Further- 
more, if we haye to deal with streams 
of material particles, it seems not 
impossible to project upon the plate 
a suitable substance to insure the 
best chemical action. : 

With apparatus as I haye described, 
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Hudson River Telephone Company. 
nexed print isa shadow of a copper At the annual meeting of thestock- 
wire projected at a distance of 11 holders of the Hudson River Tele- 
fect through a wooden cover over the phone Company, which was held at 
sensitive plate. This was the first {he office of the company in Albany, 
shadow taken with my improved WN. y., on Thursday, March 5, the 
apparatus in my laboratory. A simi- old board of directors was re elected, 
lar impression was obtained through ag follows: Joseph P. Davis, New 
the body of the experimenter, a plate York city; James Bigler, Newburgh, 
of glass, nearly three-sixteenths ofan N, Y.: Selden E. Marvin, Albany, 
inch thick, a thickness of wood of N. Y.; David B. Parker, Randolph, 
fully two inches and through a dis- N. Y.; Henry L. Storke, Auburn, 
tance of about four feet. I may N. Y.; C. Jay French, Boston, Mass.; 
remark, however, that when these John E. Hudson, Boston, Mass. ; 
impressions were taken, my apparatus James H. Manning, Albany, N. bya 
was working under extremely unfayor- [), Cady Herrick, Albany, N. Y. 
able conditions, which admitted of The report of the operations of the 
so great improvements that I am company for the year showsa gratify- 
hopeful to magnify the effects many jng increase in business and in net 
times. profits, although the average rate to 
The bony structure of birds, rab- subscribers has been considerably 
bits and the like is shown within the Several new exchanges 


4 ¢ reduced. 
See eee eee ee inEnTS ra have been added and there has been a 


plate of a rabbit under exposure of net gain in subscribers’ stations of 
an hour, not only every detail of the §16 over the previous year. This is 
skeleton is visible, but likewise a about 22 per cent, and the gain in 


glesy SOS RATE eT ke metallic circuit subscribers has been 


fur and many other features. Prints 41 per cent. Nearly $80,000 has been 
of even large birds show the feathers expended from the earnings for the 
guite distinctly. maintenance and betterment of the 

Clear shadows of the bones of plant, and, notwithstanding this large 


human limbs are obtained by ex- } 
posures ranging from a quarter of an !=vestment, the net results for the 


hour to an hour, and some plates year equal nearly five per cent on the 
have shown such an amount of detail outstanding capital of the company. 
that it is almost impossible to believe At a meeting of the directors, held 


ae nS itiaee See immediately after the stockholders’ 


foot with a shoe on it was taken, and Meeting, the following officers were 
sere, fold of the leather, trousers, re-elected: President, Selden KE. 
stocking, etc., is visible, while the Marvin; vice-president, James H. 
flesh and bones stand ont sharply. Manning; secretary and auditor, 


Through the body of the experi- : 
menter the shadows of small buttons Walter B. Butler; treasurer, James 


and like objects are quickly obtained, J- Fitzsimmons; general manager, 
while with an exposure of from one to Henry E. Hawley. 


seconds are practicable. The an- 


oneanda half hourthe ribs, shoulder- 
bones and the bones of the upper 
arm appear clearly, as is shown in 
the annexed print. Itis now demon- 
strated beyond any doubt that small 
metallic objects or bony or chalky 
deposits can be infallibly detected in 
any part of the body. 

An outline of the skull is easily 
obtained with an exposure of 20 to 
40 minutes. In one instance an ex- 
posure of 40 minutes gave clearly not 
only the outline, but the cavity of the 
eye, the chin and cheek and nasal 
bones, the lower jaw and connections 
to the upper one, the vertebral column 
and connections to the skull, the 
flesh and even the hair. By exposing 
the head to a powerful’ radiation 
strange effects have been noted. For 
instance, I find that there is a ten- 
dency to sleep and the time seems to 
pass away quickly. There is a gen- 
eral soothing effect, and I have felt a 
Sensation of warmth in the Upper 
part of the head. An assistant inde- 
pendently confirmed the tendency to 
sleep and a quick lapse of time. 
Should these remarkable effects be 
yerified by men with keener sense of 
observation, I shall still more firmly 
believe in tho existence of material 
streams penetrating the skull. ‘Thus 
it may be Pobatule by these strange 
appliances to project a suitable chem- 
ical into any part of the body. 

Roentgen advanced modestly his 
results, warning against too much 

‘ vounately) hi he 


An Electric Light Company Loses 
Two Officers. 


Stephen Powell, a leading and 
wealthy citizen of Hempstead, L. L., 
was murdered within 50 feet of his 
home last Saturday night. He was 
Superintendent of the Hempstead Gas 
and Electric Light Company, besides 
having other important business 
interests. Mr. Powell always carried 
large sums of money in his pockets, 
and it is supposed that some one who 
knew this killed him, as most of the 
money he was known to haye with 
him was taken. He was struck — 
the back of the head with an axa 
was found lying in the street n 
his home. Two are lights were bu 
ing within 400 feet of where 
Only a few days before this 
Philip J. A. Harper, president o 
the Hempstead Gas and Electric 
Light Company, died. 


President H. M. Littell, 
Atlantic avenue line, Brookl 
a party of Montauk club m 
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City. 
Opinions on Patentability, Infringement 
and Practicability, &c. My Dear Mr. Tesla. 
Electrical Engineering Specifications. It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
Working and Patent Drawings. rays. After some demur | consented to undertake to 
write something for him, and now | want something in 
Electrical Specifications for Architects. the way of illustrations. 


is ae If you have photographs you have taken, something 
out of the common order, - not merely bones of the 


Cable Address, hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
"SCIENCE, New York." course giving due credit for them in the article. If you 


have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which | can select? 


MAIN OFFICE: Very truly yours. 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


Wm. A. Anthony. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 


Patent Suits. 


Interference Cases. 


Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 


Working and Patent Drawings. 


Electrical Specifications for Architects. 


Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. | hardly know how to 
describe what | would like. 


| suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when | could call at your 
laboratory and see what you have that you would be 


willing that | should use. 


| know how busy you are and | should not need to 
occupy much of your time. 


| agreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm. A. Anthony 


New York, March 16th, 1896. 
#46 & 48 E. Houston Str. 


Prof. Wm. A. Anthony, 
#5 Beekman Str., 

N. Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


| shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
#46 & 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

#5 Beekman Street, 

N. Y. City. 

Dear Professor Anthony: - 


| am sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


| forward you four prints, a rabbit, a squirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a square of copper of the same thickness. 


Hoping that this will do, | remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 


Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 


Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 


Patent Suits. 


Interference Cases. 


Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 


and Practicability, &c. 


Electrical Engineering Specifications. 


Working and Patent Drawings. 


Electrical Specifications for Architects. 


Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


| found the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can | show you my appreciation for 
your kindness? 


| have been thinking over the reflection from the inside of 
the glass tube. It is certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A’ B' the tube. A A’ the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter of the tube. S'S" will be two elements of that ring. 
Rays [N.T. -2-] [illegible] [N. T. -3-] 


I[n] other words the question is, will the rays start from the 
end of the tube in a vacuum as in air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm. A. Anthony 
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5 Beekman St., New York. 
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EDWARD P. THOMPSON, M. E., 


Solicitor of Patents. 
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RONTGEN RAYS. 


BY WILLIAM A. ANTHONY. 


dt is pow some two months since the public was startled 
by the announcement that Routgen of Bavaria had dis- 
eovercd that electric discharges in certain vacunm tubes, 
that is, tubes from which the air has been exhausted, gave 
out rays thati would pass through wood, card-board, flesh, 
and numerous other substances opaque to light—that is, 
through whieh light would not pass, and would then affect 
the sensitive plates used in photographing, making it pos- 
sible to show upon the plates the outlines of objects entire- 
ly hidden from the eye. 

Probably what most aroused the interest of the public 
was the fact that when a structure, like the hand, was 
interposed in the path of these rays, the bones would 
cast a deep shadow, while the shadow cast by the flesh was 
very faint. It was thus possible to photograph the bones 
of the living body, and, of course, to show the presence of 
foreign substances or abuormal prowths. 

What has excited most surprise, perhaps, is the fact that 
these rays pass through bodies that are generally consid- 
ered opaque, for it seems to those not familiar with the 
facts and demonstrations of science a most surprising thing 
that any rays should go through wood planks or sheets of 
metal or living flesh or brick walls. But is it really any 
more wonderfal than that rays of light should go through 
glass or quartz or diamond or water? We are familiar 
with this last fact, because we can “see through” these 
substances. We know that glass does not shut out light, 
because we can see the space beyond it illuminated. But 
we hare no sense that tells us of the presence of the Rént- 
gen rays. We must resort to the photographie plate or the 
fluorescent screen (to be described further on), to show their 
presence, and for all information as to their behavior. The 
photographie plate is affected, while our eyes are nol, and 
sve are obliged to leb such plates take the place of our eyes, 
und receive impressions which we can afterwards interpret. 
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VIG. 1.—THE APPARATUS USED IN MAKING RONTGEN RADIOGRAPHS, 


But what are “rays”? When we stand in front of a fire 
of glowing coals we feel the warmth, aud our eyes tell us 
of the light. Light and heat are said to radiate from the 
glowing coals, and both light and heat proceed in straight 
lines, These straight paths followed by radiations we have 
called rays. | These rays are quivering motions in a medium 
which we call the ethor, and which we believe extends 
through all space and pervades all bodies, They are waves, 
having the character of waves on the water, which we can 
sec, and sound waves in air, which we know exist. 

These ether waves, those that affect the eye and those 
which do not, differ from each other, as all wave motions 
differ, in the distance from wave to waye, or what is the 
same, in the frequency of the vibratory motions. As an 
example, compare tle long ocean swell that comes thunder- 
ing upon the beach af intervals of several seconds with the 
frequent swash, swash, swash of the little ripples on the 
shore of a fish-pond, or the vibrations that can be felt as 
a tremor of the whole church when the dcop bass pipes of 


FIG. 2,—A RADIOGRAPH OF 4 MAN’S HAND, 


b 
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the great organ are 
sounded with the sharp 
shrill tones of the high 
treble pipe. 

There are means of 
measuring tho dis- 
tances from wave to 
waye of the different 
rays in the ether, and 
the result is astound- 
ing. The frequency is 
something of which it 
is impossible to form 
any conception. About 
20 millions of millions 
per second is the low- 
est, and about 1000 
millions of millions the 
highost frequency. Of 
these, those only which 
lie between 400 and 760 millions of millions per second 
excite vision. In other words, the ether waves break- 
ing upon the optic norye must come at the rate of at least 
400 millions of millions per second before that nerve will 
carry any impression to the brain—before we can “sec” 
them, Why rays of these frequencies only should affect 
theeye we do not know. We only know that the structure 
of the eye is such that the other rays are powerless to pro- 
duce vision, Neither do we know why the low-frequency 
rays will go through hard rubber and will not go through 
glass. We only know it is a fact. 

All these ether rays may produce beat. The high-fre- 
queney rays affect the photographic sensitive plate, and 
also produce anothor offect that is of especial interest in 
conection with the study of the Réntgen rays. They have 
the power of exciting a peculiar luminosity, or light, in cer- 
tain substances, which are for that reason called fluorescent, 

Electrical discharges in vacuum tubes have long been 
kuown as sources of radiations which produce heat and af- 
fect the eye. Every student of physics knows the experi- 
ment with the aurora tube, which, when exhausied by a 
good air-pump and connected to a Holtz machine or induc- 
tion coil, is seen filled with a pale light having something 
the appearance of the streamers of the Aurora Borealis, 

Professor Crookes, by obtaining a vastly better vacnum, 
obtained in these tubes some new and very interesting 
phenomena. As the vacuum became better and better, the 
light within the tubes finally disappeared, and only the in- 
side of the glass was illuminated. This Professor Crookes 
explained upon the supposition that the air particles re- 
maining in the tubes are repelled from the negative ter- 
minal or “cathode” within the tube, and shoot off from it, 
proceeding in straight lines, until they come into collision 
with other particles or with the walls of the tubes, pro- 
ducing light whereyer the collision occurs. When the ex- 
haustion is sufficient these particles shooting out from the 
cathode meet with no obstructions until they reach the 
walls of the tube, which are bombarded by the flying par- 
ticles until they shine with a sort of phosphorescent light, 
while the whole interior of the tube remains dark. 

Theso experiments have been repeated again and again 
for the last eightcen yoars in scientific laboratories and 
lecture-rooms, always exciting the greatest interest in the 
wonderful phenomena disclosed. But not until recently 
has it been known or suspected that all the time there were 
proceeding from the bombarded surface other rays, inca- 
pable of exciting vision, but possessing properties, and ca- 
pable of producing effects even more wonderful than any 
that the Crookes tube had before shown. ‘That certain in- 
visible rays existed in the Crookes tube radiations was 
known about four years ago, but it remained for Professor 
Réntgon to demonstrate the remarkable properties which 
they possess, He found that a pieco of card-board painted 
op one side with barium platino cyanide was illuminated 
when held near the excited Crookes tube, and that the 
painted surface was equally well illuminated, whether it 
or the reverse side of the card-board was presented to 
the tube. He further found that when the whole tube was 
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covered with black paper, so that no rays af- 
fecting the eye could emerge, the painted screen 
was still illuminated, and further yet, that the 
illumination remained visible when a board an 
inch thick, a book of a thousand pages, or a 
plate of hard rubber was interposed between the 
tube and sereen. 

On the contrary, he found that glass, thin 
pieces of metal, the bones of the hand, more or 
Jess stopped the rays, and so cast shadows. It 
must have been a startling image that met Pro- 
fessor Réntgen’s eye when first he placed his 
hand in the path of the rays, and saw upon the 
sereen a bony skeleton hand with only a faint . 
outline of flesh and cartilage. It was a start- 
ling experiment to me, after I had read all the 
accounts of Professor Réutgen’s work, and knew 
what to expect, when I first saw the shadow 
of my own hand upon the fluorescent sereen. 
Fig.2 shows the appearance of such a shadow. After dem- 
onstrating in this way the transmission powers of various 
substances, Professor Réntgen tried tho effect of the rays 
upon the photographie plate, and found it possible to fix 
there the images that he had seen upon the fluorescent 
screen. 

Fig. 1 will show how the results are obtained. Aisa 
galvanic battery, B is a Ruhmkorff induction coil, C is a 


FIG. 3.—A GOLDFISH WITH THE SPINE AND SOME OF THE INTERNAL 


ORGANS VISIBLE. 


Crookes tube, and D is the plate - holder containing the 
sensitive plate. 

The battery produces a low-tension harmless current that 
is rapidly closed and broken at the induction coil, which 
transforms it into a high-tengion current capable of pro- 
ducing electric sparks, and giving exceedingly painfal if 
not fatal electric shocks, Wires convey this high-tension 
current from the coil to the terminals of the Crookes tube, 
where the Réntgen rays are produced whenever the current 
is turned on. In the figure the plate-holder is shown only 
afew inches from the tube, where the effect of the rays is 
strong. 

Fig. 3 shows a goldfish, with all his scales and flesh on. 
The line of his spine is clearly visible, and many of the in- 
ner organs of his body can be clearly seen, and the skele- 
ton comes out very clearly, because the bones are more 
opaque to these rays than is any other part of the body, 

Fig. 4 shows the wing of a pigeon, which is interesting, 
pecause while the outline of the flesh is distinetly marked 
the feathers have practically disappeared. The bones are 
not only clear, howeyer, but the thinner parts are lighter 
than the thieker. Fig. 5 shows the leg and head of the 
pigeon. Around the head it is just possible to make out the 
outline of the feathers, the flesh is clearly marked, and all 
the bones of the neck are visible. In like manner the leg 
is interesting. 2 

The transparency of the flesh makes it possible to show 
the presence and location in the body of foreign substances. 
Bullets, needles, and bits of glass have already been located 
by means of Réntgen ray photographs, and afterwards re- 
moved by a surgical operation. 4 

It is curious that the part of the eye which is transparent 


FIG, 4. —WING OF A PIGEON, SHOWING THE SHADING EFFECT IN BONES. 


to the light, and through which light passes to reach and 
affect the optic nerve, is nearly opaque to the Roéutgen 
rays. Vision by means of these rays would therefore be 
impossible, evon if the optic nerve were sensitive to them. 

But suppose these rays could oxcite vision. What should 
we see? Holding a purse between the eye and « Réntgen 
ray source, we should sce the coins within it. Ifa person 
stepped in the path of the ray we should sec his bony 
skeleton. We might see something of his internal 
organs; perhaps we could seo his heart beat. A 
broken bone could be seen, and the operation of 
setting it could be watched. Diseased bones or 
enlarged joints could be examined. Tubercles in 
the lungs would be visible. But these things 
would be visible only when they came between 
the eye and the source of the rays, much as on & 
dark night objects might be visible between you 
and a camp fire. 

In daylight objects become visible by means of 
the light which falls upon them and is reflected 
to the eye. This brings ont the detail of the vis- 
ible surface. But the Réntgen rays are scarcely 
at all reflected, and even if they produced vision, 
objects would become visible only as they inter- 
cepted the rays. They would not be illuminated as 
they are illuminated by rays of light, and ouly out- 
linos, therefore, would be seen, Even fluorescent 
bodies which appear light under the action of the Réntgen 
rays are not really illuminated, but are rendered luminous— 
that is, are made to shine by their own light. When bodies 
opaque to the 
rays are placed 
before the fluo- 

Tescent screcn, 
merely a shad- 
ow is seen on 
it. So the pho- 
tographs or 
“radiographs” 
obtained are 
only shadows, 
but they are 
not the flat fea- 
tureless shad- 
ows of the 
“shadow  pic- 
tures” often 
introduced as 
an entertain- 
ment at s80- 
cial gather- 
ings, when the 
identity of the 
person casting 
the shadow is 
often impos- 
sible fo make 
ont. Few snb- 


stances are en- WIG. 6.—HEAD AND LEG OF PIGEON, 
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tircly opaque to the Réntgen rays, hence the shadows of 
thieker portious of an object will be deeper than of the 
thinner portious, and the shadow becomes a shaded picture 
that may give details of the surfaces of the object. A 
Réntgen ray shadow of an aluminum medal inay show the 
design stamped upon the surface. The shading elfect is 
well shown in the bones of the pigeon. 

But if there are few substances entirely opaque to the 
newly discovered rays, there appear to be none that are 
entirely transparent. Iyven in air the rays appear to be 
rapidly absorbed, so that an ex tremely powerful apparatus 
is required for producing effects at any distance. Air 
seems to behave toward the Réntgen rays much as fog be- 
haves to light, and if seems unlikely that effects can be 
procured at any great distance, perhaps not more than one 
hundred feet from the source. 

It would be rash to attempt to predict the future of the 
Réntgen ray. The uses to which it may be applied in 
surgery haye already been hinted at in this article. The 
transparency of wood makes it possible to inspect the work 
of a carpenter, and determine whether the work hidden 
under the oxterior finish has been honestly done, Hidden 
compartinents in a desk or cabinet might be revealed. The 
contents of a packing-box might be ascertained without 
opening it. But to scientific men these Trays have a very 
great interest. What are they? Are they vibrating move- 
ments transmitted in waves, like light? Are they particles 
shot off from the Crookes tube and flying with enormous 
velocity? These are questions to be answered. 

When you stand in front of a Crookes tube in action 
theso flying particles are streaming through your body, 
stopping not at all at your clothing, and hardly at all 
checked by the flesh, nor wholly stopped even by the bones, 
A hard-wood board held between you and the tube is 
no protection, The streams pass through it unchecked. 
Sheets of metal even do not wholly stop them. The won- 
der of it all is that for nearly twenty years experimenters 
with the Crookes tube haye been pierced through and 
through by these subtle streams and have never known it: 
Do they produce any effect as they pass through the body? 
Can they cause or cure disease? 

Tt has been proved that they pass quite freely through 
the lungs, but if tubereules aro: presont they stop the rays, 
Might not the touch of the flowing streams dissipate the 
tubereulosis growth and restore health? Questions like 
these are coming up for solution, and experimenters are 
seeking the answers. The study of the Rintgen ray has 
just begun, What may not the next few months brin @ forth! 


AN “OLD-FIELD” SCHOOL-GIRL.* 


BY MARION HARLAND. 


CHAPTER Iy. 


fNHE Foges lived on a fanny little piece of land wedged 


in between two of the Greenfield farms. The house 
was a cabin of two rooms, with a stone chimney built on 
the outside, but the Foggs boasted that fifty-three children 
had been born and brought up in it. How they lived was 
‘a partial mystery to the neighborhood. They raised corn 
and potatoes and little else in the ground enclosed by a 
“worm - fence,” built, it was more than suspected, of rails 
‘stolen, a few at a time, from the Greenfield fences. An acre 
of woodland behind the house was Supposed to furnish 
them with fuel, and there were always pigs and chickens 
running wild, with a dozen or so children, in the road and 
fields. 

They wero “poor white folks” in a county where nearly 
overy body was respectable and well-to-do. No member of 
the family was ever convicted of an offence that took him 
into the courts, They might be suspected of stealing chick- 
ens, pigs, and wood, and even of robbing a smoke-house once 
in a while, but nothing was ever proyed against them. Not 

* Begun in Harper's Rounp Taste No. 857. 


) 
one of them, so far as was known, had ever been in prison, 
and not one had ever grown rich or veally respeetable, 

As the Grigsby children, neat aud trim, Innch bags and 
books in hand, passed the Fogg cabin on the Monday morn- 
ing the school opened, two men and four ehildren Wy ere in 
and abont the yard. Mrs, Poge, the mistress of the house, 
stood on the porch, her married daughter, with two dirty 
babies holding to her skirt, leaned against a corner of the 
chimney; a barefoot boy was chopping sticks upon u log, 
a smaller boy trying to grind his knife upon a grind-stone. 
All stopped what they were doing to stare at the sisters 
and brother, and the elder matron hailed them in a coarse 
voice more like a man’s than a woman's, 

* Goin’ t’ school, ain’t you 2” 

Dee nodded without halting; Bea walked straight on- 
ward, her chin level, her white sun-bonnet hiding her face, 
To her horror and displeasure Flea stopped, and replied po- 
litely over the tumble-down fence: 

“Good-morning, Mrs. Fogg! 1 hope you are all well to- 
day.” 

“Tolerable, thank God!” said the old woman, changing 
her fone into a snuffling whine. “Ain't you too soon fo’ 
school? ‘Tho teacher ‘ai’ gone by yet.” 

“We like to be in good time,” rejoined Flea, aflably. 
“ Aren’t your boys going ?” 

“No, bless you, honey, Major Duncomb won't let them 
go in on the county, an’ pore folks ain’t got uo money to 
pay teachers with, Ah well! Th’ Almighty, He knows! 
The now teacher's real spry, ain’ he ?” 

“Flea Grigsby !” called Bea, over her shoulder. 
right along, or ’'ll tell ma when I go home.” 

Flea noticed her as little as she noticed Mrs. Foge’s re- 
mark on tho new teacher’s spryness, She had an idea, and 
was in a httrry to airit. “ Major Duncombe !” she repeated. 
“Could he let the children in free if he liked 

“Cert’nly, honey! He has the fus’ word in all the coun- 
ty. Nobody dar’ say his soul’s his own ‘less he lets ’em. 
‘Lord! how long? how long?” 

“TY am very well acquainted with Major Duncombe,” 
rushed on Flea, with an important air, “And you may be 
sure, Mrs, Fogg, that ll speak to Lim about your grand- 
children. Good-morning !” 

She was out of breath when she overtook hor sister. Bea 
had walked fast purposely to make the others run, loyal 
Dee haying loitered behind with Flea, 

“T should think you'd be’shamed of yourself, stoppin’ to 
talk with poor white folks ‘long the road,” commented the 
elder sister. 

Flea smiled mysteriously. “I had business with Mrs. 
Fogg.” 

“Business! Well, T never! 
with that kind, the better.” 

“Mrs. Foge is not a bad woman, Bea,” said Flea, serious- 
ly. “When you ask how she is, she always says, ‘Pretity 
well, thank God,’ just like Mrs. Elton in Anna Ross. I 
think she is a very pious person, and it is not her fault that 
she is poor. I stopped in the poreh once when it was rain- 
ing, and she talked a great deal about the trouble she had 


“Come 


The less you lave to do 


had, and how much she prayed, and so on. If 1 could, Td 


be a benefactor to people like that.” 

“I think sometimes yon ‘ain't got the sense you were 
born with, Flea Grigsby. The idea o’ you benefacling any- 
thing or anybody !” 

Flea’s smile was yet more mysterious. In her glee over 
her new scheme she squeezed Deo’s arm. 

“You wait and sco! We know—don’t we, Dee?” 

“Yes, sir-r-r ! said Dee, stoutly 

The prospective benefactress was still swelling with her 
seeret when they arrived at the school-house. The boys sat 
on one side of the room, the girls on the other, a narrow 
aisle separating them. Dee dropped into a seat near the 
door; the girls walked well forward and took places close 
to the aisle. Three minutes afterward the teacher ap- 
peared in the doorway, and Major Duncombe with him. 
Whispers and shnifiling ceased instantly ; all eyes were 
fixed upon the two gentlemen as they went up to the top - 
of the rooin, turning there to face the school. If was all 
quite proper and dignified, until the Major, having motioned 
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New York, March 25th, 1896. 
#46 & 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
#5 Beekman Str., 
N. Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. | am glad were pleased with the pictures. | 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as | told you the other day while | performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment | published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, | thought, to the fact that the space outside of the tube was less acted upon. It was only later, 
after | conclusively demonstrated the reflection, that | hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and | am 
getting some interestin[sic] results. 


| do not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working with inadequate apparatus and might not have been able to detect anything. | think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. | will keep it in mind, and if | can find time | will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. If you find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
#46 & 48 E. Houston Str. 
Mr. T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


| am naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. If, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


| shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if you insist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr. T. B. Kinraide 

K 


New York, March 21rst, 1897 
#46 & 48 E. Houston Str. 
Spring Park Laboratory, 
#38 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and | 
have found it satisfactory. | do not like to comment upon its merits in comparison with others and 
only wish to say that | will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen | have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe me to be, 
Yours very truly, 


New York, June 6th, 1897. 
#46 & 48 E. Houston Str. 
Spring Park Laboratory, 
Jamaica Plain, Mass. 


Gentlemen: - 
| have up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As | cannot possibly retain it unless you allow me to pay for it as any other customer would, | would 


beg you to forward me the bill with the least possible delay. 


| have been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr. N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your request. We are getting out a new fluoroscope, 
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
#46 & 48 E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. | have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
#46 & 48 E. Houston Str. 


Mr. E. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


| have already delivered three lectures on high potential high frequency currents, as this the 
number of all good things. 


As | do not know anything of post mortem arrangements, | cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 


Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstan|sic] 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 
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The Annual Dinner of the American Institute of 
Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
neers will be held in the main ball room of the Waldorf-Astoria, 
New York City, Thursday, February 11, 1904, at 7 P.M., precisely. 
The guest’of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr. Edison at 
an informal reception, at half-past 6. This dinner will commemorate 
the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp, and will 
also celebrate Mr. Edison’s birthday. Upon 
this occasion will also be presented the deed 
of gift of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars. 

The following guests have accepted invi- 
tations: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers ; 
Dr. A. R. Ledoux, president American In- 
stitute of Mining Engineers; Col. Robert 
Clowry, president Western Union Telegraph 
Company; Mr. George G. Ward, vice-presi- 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company; Mr. 
John Fritz, founder Bethlehem Steel & Iron 
Works; Mr. W. H. Fletcher, president En- 
gineers’ Club; Mr. A. B. Chandler, presi- 
dent Postal Telegraph-Cable Company. 

Autographed souvenir menus have been 
prepared containing a colored photogravure 
of Mr. Edison and two original poems pre- 
pared by Mr. R. R. Bowker. The exercises 
will be as follows: Salutatory address by 
President B. J. Arnold; presentation of the 
medal fund and deed of gift by Mr. Samuel 
Insull, chairman of the Edison Medal As- 
sociation; acceptance of same on behalf of 
the Institute by Dr. A. E. Kennelly, of Har- 
vard University, past president; address on 
behalf of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni- 
versity; address on behalf of the Associa- 
tion of Edison Illuminating Companies by 
President J. B. McCall; address on behalf 
of the National Electric Light Association 
by President Charles L. Edgar. 

Mr. Edison has flatly declined to speak, 
but in response to the toast in his honor has 
agreed to send from the table a telegraphic 
acknowledgment. It is a great many years 
since he used the key. He will use one of 
the original quad sets built by him for, and 
loaned by the Western Union Telegraph 
Company. The message will be received in 
the banquet hall on a Postal quad of latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. C. P. 
Bruch, assistant general manager of the Postal system, and Mr. J. C. 
Barclay, chief engineer of the Western Union system. A number of 
special cable messages and telegrams will also be received at the 
same time. 

The seating arrangements provide for the accommodation of eight 
persons at each table. Orders for seats should be sent in at 
once and should be accompanied by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without wine: 
Gentlemen, $7; ladies, $5; admission to galleries, $1. In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904,.95 Liberty Street, New York. Mr. Arthur 
Williams, chairman of the committee on decorations, has made elab- 
orate preparations for ornamenting and illuminating the ball room, 
and the effect will be very pretty and appropriate. 


ELECTRICAL WORLD ano ENGINEER. 
A Striking Tesla Manifesto. 


Vor. XLIII, No. 6. 


We reproduce herewith in slightly reduced fac-simile the first page 
of a four-page circular which has been issued this week by Mr. 
Nikola Tesla in a large square envelope bearing a large red wax 
seal with the initials, “N.T.” At the back of the page which we 
reproduce is given a list of 93 patents issued in this country to Mr. 
Tesla. The fourth page is blank. The third page has a little vignette 
of Niagara Falls and is devoted to quotations from various utter- 
ances of Mr. Tesla. The first of these is from his lecture delivered 


PAGE FROM CIRCULAR SHOWING TESLA TOWER, WARDENCLIFFE, LONG ISLAND. 


in 1893 before the Franklin Institute and the National Electric 
Light Association, as to transmission of intelligible signals and 
power to any distance without the use of wires. The second quota- 
tion is from his article on the problem of increasing human energy, 
which appeared in the Century Magazine in June, 1900, dealing with 
virtually the same subject. - The third item quotes from his patents, 
Nos. 645,576 and 649,621, dealing with the transmission of electrical 
energy in any quantity to any distance, with transmitting and receiv- 
ing apparatus movable as in ships or balloons. The circular is an 
extremely interesting one. It is most sumptuously got up on vellum 
paper and altogether constitutes a manifesto worthy of the original 
genius issuing it. It is to be gathered from the circular that Mr. 
Tesla proposes to enter the field of consulting engineership, in which 
he already has enjoyed an extensive connection here and abroad. 


“In connection with resonance effects and the 

* * * transmission Of energy over a single conductor, 
@** 7] would say a few words ona subject which 
constantly fills my thoughts, and which concerns the 
welfare of all. { mean the transmission of intelligible 
signals or, perhaps, ven power, to any distance without 
the use of wires. lam becoming daily more convinced 
of the practicability of the scheme: and though | know 
full well that the great majority of scientific men will 
not believe that such results can be practically and im- 
mediately realized, yet t think that all consider the 
developments in recent years by a number of workers 
to have been such as to encourage thought and experi- 
ment in this direction. My conviction has grown so 
strong that [ no longer look upon this plan of energy 
OF intelligence transmission as a mere theoretical possi- 
bility, but as a serious problem in electrical engineering, 
which must be carried out some day. * * * In fact, 
what is there against the carrying out of such a scheme? 
We now know that electric vibration may be transmitted 
through a single conductor. Why, then, not try to 
avail ourselves of the earth for this purpose ? * * * 
Theoretically, it could not require a great amount of 
energy to produce a disturbance perceptible at great 
distance, or even all over the surface of the globe. | 
think that, beyond doubt, it is possible to operate 
electrical devices in a city, through the ground or 
pipe system, by resonance from an electrical oscillator 
located at a central point. But the practical solution 
of this problem would be of incomparably smaller 
benefit to man than the realization of the scheme of 
transmitting intelligence or, perhaps power, to any dis- 
tance through the earth or environing medium. Proper 
apparatus must first be produced, by means of which 
i¢ problem can be attacked, and | have devoted much 

ight to this subj ‘i 


1am firmly convinced that it sc 


“ Electrical effects of any desired character and of 
intensities undreamed of before are now easily producible 
by perfected apparatus of this Kind * * * | have 
produced electrical discharges, the actual path of which, 
from end to end, was probably more than one hun. 
dred feet long; but it would not be difficult to reach 
lengths one hundred times as great. 1 have produced 
electrical movements occurring at the rate of approx- 
imately one hundred thousand horse-power, but rates 
of one, five, or ten million horse-power are easily 
practicable. In these experiments effects were devel- 
oped incomparably greater than any ever produced 
hy human agencies, and yet these results are but an 
embryo of what is to be. That communication with- 
out wires to any point of the globe is practicable with 
such apparatus would need no demonstration, but 
through a discovery | made 1 obtained absolute 
certitude, Popularly explained, it is exactly this: 
When we raise the voice and hear an echo in reply, 
we know that the sound of the voice must have 
Teached a distant wail, or boundary, and must have 
been reflected from the same. Exactly as the sound, 
so an electrical wave is reflected, and the same evi- 
dence which is afforded by an echo is offered by an 
electrical phenomenon known as a ‘stationary’ wave— 
that is, a wave with fixed nodal and ventral Tegions. 
Instead of sending sound vibrations toward a distant 
wall, | have sent electrical vibrations toward the remote 
boundaries of the earth, and instead of the k 
earth has replied. In place of an echo 1h 
a stationary electrical wave * # * 7» 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334,823 
335,786 
335,787 
336,961 
336,962 


390,820 
396,121 
401,520 
405,858 
405,859 
406,968 
416,192 
416,193 


‘416,194 


416,195 


447,920 
454,622 
455,067 
455,068 
455,069 
459,772 
462,418 
464,666 
464,667 
487,796 
511,559 
511,560 


$14,972 
$14,973 
517,900 
524,426 
555,190 
568,176 
568,177 
568,178 
568,179 
568,180 
577,670 
577,671 


609,250 
609,251 
611,719 
613,735 
613,809 
645,576 
649,621 

14,865 
685,012 
685,953 
685,954 
685,955 
685,956 


685,957 
685,958 


Excerpts from Leland Anderson Collection on Nikola Tesla 
Detre Library and Archives, Senator John Heinz History Center 


OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high frequency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Frequency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, #46 East Houston Street, and he 
should like to have the pleasure of renewing the acquaintance. If you are in the neighborhood of 
the Metropolitan Building, | should be glad to see you at any time, or if you will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLA LABORATORY, 
Wardenclyffe, Long Island, N. Y. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12 addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. Will you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 

Waldorf Astoria, 

N.Y. 

Dear Sir: - 

| am going to Boston where | am equipping a small laboratory to carry on some research 
work. As | leave in a few days | write to ask if you will make an appointment with me to discuss a 
certain matter before | go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high frequency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26", 1910. 


Earle L. Ovington, Esq., 
130 W. 84" St., 
New York, N. Y. 


Dear Sir: 
Replying to your favor of March 25" just received, | wish to say that | will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D., 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


| trust you will pardon the liberty | take in writing to you, but | am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-frequency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1 to 2 cm in air. My researches have differed, in that | have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. | employ a 104 v alt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


| have recently seen a machine of a novel character, and have made one like it. It is the best “X-Ray 
machine” | ever say, and | am anxious to know whether it would have a similar therapeutic effect 
to the machine that | have been using. A patent has been applied for on the apparatus, and | 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a quarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and | should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-frequency current, but it 


seems to me that the frequency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff, and this suggests to me that the frequency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-frequency currents? 
What are the requirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one | have described as having use for medical purposes? 


If the apparatus just described a true high-frequency coll, or am | right in supposing the frequency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


If you can find time to answer these questions you will confer a great favor upon me, and aid me 
greatly in my researches. | trust | may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that | 
may hear from you soon, | remain 


Very respectfully, 
Frederick F. Strong 
#176 Huntington Ave Boston 


Ze 
RY HES 
4j 


IO a 
hy: eH 
Se TES 


MNT, CLIII, 


K 153 


New York, Oct. 4", 1898. 
#46 & 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D., 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27" has been duly received and contents noted. 


| do not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


| cannot give you any idea of frequency, as | do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and quick vibrations. It is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very quickly 
and their effect is very small. 


Although | have experimented a great deal with high frequency currents, | could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which | have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what | have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and | should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. | 
do not know exactly how that idea originated, but | think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that | am just bringing out 
instruments of a greatly improved design which will, in all probability, fill a much needed want. | 
hope that soon you will be able to procure such an instrument, if you so desire, and | have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Frequency Oscillators for Electro-therapeutic 
and Other Purposes.’ 
DY NIKOLA TESLA. 

GoM theoretical possibilitics offered by currents of very 

high frequency and observations which I casually made 
while pursuing experiments with alternating currents, as well 
as the stimulating infiuence of the work of Hertz and of views 
boldly put forth by Oliver Lodge, determined me some time 
during 1889 to enter a systematic investigation of high fre- 
quency phenomena, and the results soon reached were such as 
to justify further efforts towards providing the laboratory with 
efficient means for carrying on the research in this particular 
field, which has proved itself so fruitful since. As a consequence 
alternators of special design were constructed and various ar- 
rangements for converting ordinary into high frequency cur- 
rents perfected, both of which were duly described and are now 
—I assume—familiar. 

One of the early observed and remarkable features of the 
high frequeney currents, and one which was chicfiy of interest 
to the physician, was their apparent harmicssness which made 
it possible to pass relatively great amounts of electrical energy 
through the body of a person without causing pain or serious 
discomfort. This peculiarity which, together with other mostly 
unlooked-fer properties of these currents | had the honor to 
bring to the attention of scientific men first in an article in a 
technical journal in February, 1891, and in subsequent contri- 
butions to scientific’ societics, made it at once evident, that these 
currents would lend themselves particularly to electro-thera- 
pentic uses. 

With regard to the electrical actions in general, and by an- 
alogy, it was reasonable to infer that the physiological effects. 
however complex, might be resolved in three classes, First the 
statical, that is, such as are chiefly dependent on the magnitude 
of electrical potential; second, the dynamical, that is, those 
principally dependent on the quality of electrical movement or 
current’s strength through the body, and third, effects of a 
distinct mature due to electrical waves or oscillations, that is, 
impulses in which the electrical energy is alternately passing 
in more or less rapid succession through the static and dynamic 
iorms. 

Most generally in practice these different actions are co- 
existent, but by a suitable selection of apparatus and observance 
of conditions the experimenter may make one or other of these 
effects predominate. Thus he may pass through the body, or 
any part of the same, currents of comparatively large volume 
under a small: electrical pressure, or he may subject the body 
to a high electrical pressure while the current is negligibly 
small, or he may put the patient under the influence of elec- 
trical waves transmitted, if desired, at considerable distaner 
through space. 

While it remained for the physician to investigate the specific 
actions on the organism and indicate proper methods of treat- 
ment, -the various ways of applying these currents to the body 
of a patient suggested themselves readily to the electrician. 

As one cannot be too clear in describing a subject, a dia- 
grammatic illustration of the several modes of connecting the 
eireuits which I will enumerate, though obvious for the ma- 
jority, is deemed of advantage. 

The first and simplest method of applying the currents was 
to connect the body of the patient to two points of the gene- 
rator, be it a dynamo or induction coil. Fig. 1 is intended to 
illustrate this case. The.alternator G may be one giving from 
five to ten thousand complete vibrations per second, this number 
being still within the limit of practicability. The electromotive 
force—as measured by a hot wire instrument—may be from fifty 
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to one hundred volts. To cnable strong currents to be passe¢l 
through the tissues, the terminals T T, which serve to establish 
contact with the patient's body should, of course, be of large 
area, and covered with cloth saturated with a solution of elec- 
trolyte harmless to the skin, or else the contacts are made by 
immersion. The regulation of the currents is best effected by 
means of an insulating trough A provided with two metal 
terminals T’ T’ of considerable suriace, one of which, at least. 
should be movable.- The trough is filled with water, and an, 
electrolytic solution is added to the same, until 2 degree of con- 
ductivity is obtained suitable for the experiments. 

When it is desired to use small currents of high tension, « 
secondary coil is resorted to, as illustrated in Fig. 2. I have 
found it from the outset convenient to make a departure from 
the ordinary ways of winding the coils with a considerable 
number of small turns. For many reasons the physician will 
find it better to provide a large hoop H of not less than, say. 
three jeet in diameter and preferably more, and to wind upon 
it a few tuens of stout cable P. The secondary coil S is easily 
prepared hy taking two wooden hoops hoh and jeiming them 
with stiff cardboard. One single layer of ordinary niagnet wire. 
and not too thin at that. will be generally sufficient. the number 
of turns necessary for the particular use for which the coil ts 
intended being easily ascertained by a few trials, Two plates 
of large surface, forming an adjustable condenser, niay be useil 
for the purpose of synchronizing the secondary with the primary 
circuit, but this is generally not necessary. In this manner a 


Fig.1 


FIGS. i, 2, 3 AND 4, 


cheap coil is obtained, and one which cannot be easily injured. 
Additional advantages, however, will be found in the perfect 
regulation which is effected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vision should be made, and, furthermore, in the occurrence of 
harmonics which are more pronounced in such large coils of 
thick wire, situated at some distance from the primary. 

The preceéling arrangements may also be used with alternat- ° 
ing or interrupted currents of low frequency, but certain peculiar 
properties of high frequency currents make it possible to apply 
the latter in ways entirely impracticable with the former. 

One of the prominent characteristics of high frequency or, 
to be more general. of rapidiy varying currents, is that they 
pass with difficulty through stout conductors of high self-induc- 
tion, So great is the obstruction which self-induction offers to 
their passage that it was found practicable, as shown in the 
early experiments to which reference has been made, to main- 
tain differences of potential of many thousands of volts between 
two points—not more than a few inches apart—of a thick cop- 
per bar of inappreciable resistance. This observation naturally 
suggested the disposition illustrated in Fig. 3. The source of 
high frequency impulses is in this instance a familiar type of 
transformer which may be supplied from a generator G of or- 
dinary direct or alternating currents. The transformer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
circuit interrupting device o- break b. The currents are derived 
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irom the loop L by two contacts ¢ ¢’, one or both of which are 
capable of displacement along the wire L. By varying the dis- 
tance between these contacts, any difference of potential, from 
a iew volts to many thousands, is readily obtained on the term- 
inals or handles T T. This mode of using the currents is en- 
tirely safe and particularly convenient, but it requires a very 
uniform working of the break b employed for charging and 
discharging the condenser. 

Another cqually remarkable feature of high frequency im- 
pulses was found in the facility with which they are transmitted 
through condensers, moderate electromotive forces and very 
small capacitics being required to cnable currents of consider- 
able volume to pass. This observation made it practicable to 
resort to a plan such as indicated in Fig. 4. Here the connec- 
tions are similar to those shown in the preceding case, except 
that the condensers C C are joined in parallel. This lowers the 
frequency of the currents, but has the advantage of allowing 
the working with a much smaller «difference of potential on the 
tertumiais of the secombary So Since the latler is the chief itens 
of expense of such apparatus and sinee its price rapidly in- 
creases with the number of turns required, the experimenter will 
find it generally cheaper to make a sacrifice in the irequency, 
which, however, will be high enough ior most purposes. How- 
ever, he only needs to reduce proportionately the number of 
turns or the length of primary p to obtain the same frequency 
as beiore, but the economy of transformation will o¢ somewhat 
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reduced in su doing and the break b will require more attention. 
The secondary Si of the high frequency coil has two metal 
plates t t of considerable surface connected to its terminals, and 
the current for use is derived from two similar plates t’ t’ in 
Proximity to the former, Both the tension and volume of the 
currents taken from terminals T T may be easily regulated and 
in & continuous manner by simply varying the distance between 
the two pair of plates tt and t’ t’ respectively. 

A facility is aiso afforded in this disposition jor raising or low- 
ering the potentia) of one of the terminals T, irrespective of 
the changes produced on the other terminal,-this making it 
possible to cause a stronger action on one or other part of 
the patient's body. 

The physician may find it for some or other reason conve- 
nient to modify the arrangements in Figs. 2, 3 and 4 by con- 
necting one terminal of the high frequency source to the ground, 
The effects will be in most respects the same, but certain pecu- 
liarities will be noted in cach case. When a ground connection 
is made it may be of some consequence which of the terminals 
of the secondary is connected to the ground, as in high fre- 
quency discharges the impulses of one direction are generally 
prepunderating. 

Among the various noteworthy features of these currents 
there is one which Jends itself especially to many valuable uses. 
lt is the facility which they afford for conveying large amounts 
of electrical energy to a body entirely insulated in space. The 
practicability of this method of energy transmission, which 1s 
already receiving useful applications and promises to become of 
great importance in the near future, has helped to dispel the old 
notion assuming the necessity of a return circuit for the con- 
veyance of electrical energy in any considerable amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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ical treatment a,,curs to me to offer the greatest possibili 

the hands of the physician. The effects produced in this manner 
possess icatures entirely distinct irom those observed when the 
currents are applied in any of the before mentioned or sim 
ways. 

The circuit connections as usually made are illustrated schem- 
atically in Fig, 5, which, with reference to the diagrams beiore 
shown, is seli-expianatory. The condensers C C, connected in 
series, are prejerably charged by a step-up transformer, but a 
high frequency alternator, static machine, or a direct current 
generator, if it be of sufficiently high tension to enable the use 
of small condensers, may be used with more or less success. The 
primary p, through which the high frequency discharges of the 
condensers are passed, consists of very few turns of cable of 
as low resistance as possible, and the secondary s, preferably 
at some distance from the primary to facilitate free oscillation, 
has one of its ends—that is the one which is nearer to the pri- 
mary—connected to the ground, while the other end leads to 
an insulated terminal T, with which the body of the patient 1s 
connected. It is of importance in this case to establish syn- 
chronism between the oscillations in the primary and secon- 
dary circuits p and s respectively. This will be as a rule best 
effected by varying the self-induction of the circuit including 
the primary loop or coil p, for which purpose an adjustable 
self-induction ¢ is provided; but in cases when the electro- 
motive force of the generator is exceptionally high, as when 
it Static machine is used and a condenser consisting of merely 
two plates offers sufficient capacity, it will be simpler to attain 
the same object by varying the distance of the plates. 

The primary and secondary oscillations being in close syn- 
chronism, the points of highest potential will be on a part of 
terminal T, and the consumption of energy will occur chicfy 
there, The attachment of the patient’s body to the terminal 
will in most cases very materially affect the period of oscillation 
in the secondary, making it longer, and a readjustment of the 
primary circuit will have to be made in each case to suit the 
capacity of the body connected with terminal T. Synchronism 
should always be preserved, and the intensity of the action 
varied by moving the secondary coil to or from the primary, 
as may be desired. I know of no method which would make 
it possible to subject the human body to such excessive elec- 
trical pressures as are practicable with this, or of one which 
would enable the conveying to and giving off from the body 
without scrious injury amounts of electrical energy approximat- 
ing even in a remote degree those which are entirely practicable 
when this manner of applying the energy is resorted to. This 
is evidently due to the fact that the action is chiefy superficial, 
the largest possible section being offered to the transfer of the 
current, or, to say more correctly, of the energy. With a very 
rapidly and smoothly working break I would not think it im- 
possible to convey to the body of a person and to give of into 
the space energy at the rate of several horse power with im- 
punity, while a smal] part of this amount applied in other ways 
could not fail to produce injury. 


When a person is subjected to the action of such a coil, the 
proper adjustments being carefully observed, luminous streams 
are seen in the dark issuing from all parts of the body. These 
streams are short and of Gelicate texture when the number of 
breaks is very great and the action of the device b (Fig. 5) 
free of any irregularities, but when the number of breaks is 
small or the action of the device imperfect, long and noisy 
streams appear which causc some discomfort. The physio- 
Jogical effects produced with apparatus of this kind may be 
graduated from a hardly perceptible action when the secondary 
is at a great distance from the primary, to a most violent one 
when both coils are placed at a small distance. In the latter 
case only a few seconds are sufficient to cause a ieeling of 
warmth all over the body, and soon after the person perspires 
frecly. I have repeatedly, in demonstrations to friends, ex- 
posed myself longer to the action of the oscillations, and each 
time, after the lapse of an hour or so, an immense fatigue, of 
which it is difficult to give an idea, would take hold of me. It 
was greater than I experienced on some occasions after the 
most straining and prolonged bodily exertion. I could scarcely 
make a step and could keep the eyes open only with the greatest 
difficulty. I slept soundly afterward, and the after-efect was 
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certainly beneficial, but the medicine was manifestly too strong 
to be used frequently. 

One should be cautious in performing such experiments for 
more than one reason. At or near the surface of the skin, where 
the most intense action takes place, various chemical products 
are formed, the chief being ozone and nitrogen compounds. 
The former is itself very destructive, this feature being illustrated 
by the fact that the rubber inslation of a wire is destroyed so 
quickly as to make the use of such insulation entirely imprac- 
icable. The compounds of nitrogen, when moisture is present, 
consists largely of nitric acid which might, by excessive appli- 
cation, prove hurtful to the skin. So far, I have not noted in- 
juries which could be traced directly to this cause, though on 
several occasions burns were produced in all respects similar 
to those which were later observed and attributed to the Rontgen 
rays. This view is seemingly being abandoned, having not 
been substantiated by experimental facts, 2nd so also is the no- 
tion that these rays are transverse vibrations. But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, scientific men are stili at sea, This state of things impedes 
the progress of the physicist in these new regions and makes 
the already hard task of the physician still more difficult and 
uncertain. 

One or two observations made’ while pursuing experiments 
with the apparatus described might be found as deserving men- 
tion here, As before stated, when the oscillations in the primary 
and secondary cirucits are in synchronism, the points of highest 
potential are on some portion of the terminal T. The syn- 
chronism being perfect and the length of the secondary coil 
just equal to one-quarter of the wave length, these points will 
be exactly on the free end of terminal T, that is, the one situated 
farthest irom the end of the wire attached to the terminal. If 
this be so and if now the period of the oscillations in the pri- 
mary be shortened, the points of highest potential will recede 
towards the secondary coil, since the wave-length is reduced 
and since the attachment of one end of the secondary cail to 
the ground determines the position of the nodal points, that is, 
the points of least potential. Thus, by varying the period of 
vibration of the primary circuit in any manner, the points of 
highest potential may be shifted accordingly along the terminal 
T, which has been shown, designedly, long to illustrate this fea- 
ture, The same phenomenon is, of course, produced if the body 
of a patient constitutes the terminal, and an assistant may by 
the motion of a handle cause the points of highest potential to 
shift along the body with any speed he may desire. When the 
action of the coil is vigorous, the region of highest potential is 
easily and unpleasantly located by the discomfort or pain ex- 
perienced, and it is most curious to feel how the pain wanders 
up and down, or eventually across the body, from hand to hand, 
if the connection to the coil is accordingly made—in obedience 
to the movement of the handie controlling the oscillations. 
Though I have not observed any specific action in experiments 
of this kind, I have always felt that this effect might be capable 
of valuable use in electro-therapy. 

Another observation which promises to lead to much more 
useful results is the following: As before remarked, by adopt- 
ing the method described, the body of 2 person may be sup- 
jected without danger to electrical pressures vastly in excess 
oi any producible by ordinary apparatus, for they may amount 
to several million volts, as has been shown in actual practice. 
Now, when a conducting body is electrified to so high a degree, 
small particles, which may be adhering firmly to its surface, 
are torn off with violence and thrown to distances which can 
be only conjectured. I find that not only firmly adhering mat- 
ter, as paint, for instance, is thrown off, but even the particles 
of the toughest metals are torn off.’ Such actions have been 
thought to be restricted to a vacuous inclosure, but with a pow- 
erful coil they occur also in the ordinary atmosphere. The facts 
mentioned would make it reasonable to expect that this extra- 
ordinary effect which, in other ways, I have already usefully 
applied, will likewise prove to be oj value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead to the establishment of 2 
novel mode of hygienic treatment which would permit an in- 
Stantaneous cleaning of the skin of a person, simply by con- 
necting the same to, or possibly, by merely placing the person 
in the vicinity of 2 source of intense electrical oscillations, this 
having the effect of throwing off, in a twinkle of the eye, dust 
or particles of any extraneous matter adhering to the body. 
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Such a result brought about in - practicable manner would, 
without doubt, be of incalculable value in hygiene and would 
be an efficient and time-saving substitute for a water bath, and 
Particularly appreciated by those whose contentment consists in 
undertaking more than they can accomplish. 

High frequency impulses produce powerful inductive actions 
and in virtue of this feature they lend themselves in other ways 
to the uses of the clectro-therapeutist. These inductive effects 
are either electrostatic or electrodynamic. The iormer diminish 
much more rapidly with the distance—with the square oi the 
same—the latter are reduced simply in proportion to the dis- 
tance. On the other hand, the former grow with the square of 
intensity of the source, while the latter increase in a simple pro- 
portion with the intensity. Both of these effects may be utilized 
for establishing a field of strong action extending through con- 
siderable space, as through a large hall, and such an arrangement 
might be suitable for use in hospitals or institutions of this 
kind, where it is desirable to treat 2 number of patients at the 
same time. 

Fig. 6 illustrates the manner, as I have shown it originally, 
in which such a field of electrostatic action is established. In 
this diagram G is 2 generator of currents of very high frequency, 
C a condenser for counteracting the self-induction of the circuit 
which includes the primary P of an induction coil, the secon- 
dary S of which has two plates tt of large surface connected 


to its terminals. Well known adjustments being observed, a 
very strong action occurs chiefiy in the space between the plates, 
and the body of a person is subjected to rapid variations of po- 
tential and surgings of current, which produce, even at a great 
distance, marked physiological efiects. In my first experiments 
l used two metal plates as shown, but later I found it preicrable 
to replace them by two large hollow spheres of brass covered 
with wax of a thickness of about two inches. The cables lead- 
ing to the terminals of the secondary coii were similarly coy- 
ered, so that any of them could be approached without danger 
of the insulation breaking down, In this manner the un- 
pleasant shocks, to which the experimenter was exposed when 
using the plates, were prevented, 

In Fig. 7 a plan for similarly utilizing the dynamic inductive 
effects of high frequency currents is illustrated. As the fre- 
quencies obtainable from an alternator are not as high as is 
desired, conversion by means of condensers is resorted to. The 
diagram will be understood at a glance from the ioregoing de- 
scription. It only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable of low self-induction and resistance, and 


- passes all around the hall. Any number of secondary coils s s s, 


cach consisting generally of a single layer of rather thick wire, 
may be provided. 1 have found it practicable to use as many 
as one hundred, each being adjusted for a definite period and 
responding to a particular vibration passed through the pri- 
mary. Such a plant I have had in use in my laboratory since 
1892, and many times it has contributed to the pleasure of my 
visitors and also proved itself of practical utility, On a latter 
occasion I had the pleasure of entertaining some of the mem- 
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bers with experiments of this kind, and this opportunity I can- 
not ict pass without expressing my thanks for the interest which 
was awakencd in me by their visit, as well as for the generous 
acknowledgment of the courtesy by the Association. Since 
that time my apparatus has been very matcrially improved, and 
now I am able to create a field of such intense induction in the 
laboratory that a coil three fect in diameter, by careful adjust- 
ment, will deliver energy at the rate of one-quarter of a horse 
power, no matter where it is placed within the area inclosed by 
the primary loops. 
nomena obtainable with induction coils are casily producible 
anywhere within the space, and such coils, though not con- 
nected to anything, may be utilized exactly as ordinary coils, 
and what is still more remarkable, they are more effective. For 
the past few years I have often been urged to show experiments 
in public, but, though I was desirous to comply with such re- 
quests, pressing work has so far made it impossible. These 
advances have been the result of slow but steady improvement 
in the details of the apparatus which I hope to be able to de- 
scribe connectedly in the near fyiure, 

However remarkable the clectrodynamic inductive cficcts, 
which I have mentioned, may appear, they may be still consid- 
erably intensified by concentrating the action wpon a very small 
space. It is evident that since, as before stated, electromotive 
forces of many thousand volts are maintained between two 


points of a conducting bar or loop only a few inches long,- 


electromotive forces of approximately the same magnitude will 
be set up in conductors situated near by. Indeed, I found that 
it was practicable in this manner to pass a discharge through 
a highly exhausted bulb, although the clectromotive force re- 
quired amounted to as much as ten or twenty thousand volts, 
and jor a long time I followed up experiments in this direction 
with the object of producing light in a novel and more econom- 
ical way. But the tests leit no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
least with the apparatus I had then at command, and, finding 
another method which promised a higher economy of trans- 
formation, my efforts turned in this new direction. Shortly 
afterward (some time in June, 1801,) Prof. J. J. Thomson de- 
scribed experiments which were evidently the outcome of long 
investigation, and in which he supplied much novel and interest- 
ing information, and this made me return with renewed zcal 
to my own experiments. Soon my cfforts were centered upon 
producing in a small space the most intense inductive action, 
and by gradual improvement in the apparatus I obtained re- 
sults of a surprising character. For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, a few moments were sufficient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapidly as though they were placed in a furnace. When a con- 
tinuous band formed of a sheet of tin was thrust into the loop, 
the metal was fused instantly, the action being comparable to 
an explosion, and no wonder, ior the frictional losses accumu- 
lated in it at the rate of possibly ten horse power. Masses of 
poorly conducting material behaved similarly, and when a highly 
exhausted bulb was pushed into the loop, the glass was heated 
in a jew seconds nearly to the point of melting. 


When I first observed these astonishing actions, I was in- 
terested to study their effects upon living tissues. As may be 
assumed, I proceeded with all the necessary caution, and well 
I might, for I had the evidence that in a turn of only a few 
inches in diameter an electromotive force of more than ten 
thousand volts was produced, and such high pressure would be 
more than sufficient to generate destructive currents in the 
tissue. This appeared all the more certain as bodies of com- 
paratively poor conductivity were rapidly heated and even par- 
tially destroyed. Gne may imagine my astonishment when I 
found that I could thrust my hand or any other part of the body 
within the loap and hold it there with impunity. More than on 
une Occasion, inpelled by a desire to make some novel and use- 
iul observation, I have willingly or unconsciously periormed 
an experiment connected with some risk, this being scarcely 
avoidable in laboratory experience, but I have always believed, 
and do so now, that I have never undertaken anything in which, 
according to my own estimation, the chances of being injured 
were so great as wnen I placed my head within the space in 
which such terribly destructive forces were at work. Yet I have 
done so, and repeatedly, and have felt nothing. But I am firmly 
convinced that there is great danger attending such an experi- 
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ment, and some one going just a step farther than I have gone 
may be instantly destroyed. For, conditions may exist similar 
to those observable with a vacuum bulb. It may be placed in 
the field of the loop, however intensely energized, and so long 
as no path for the current is formed, it will remain cool and con- 
sume practically no energy. But the moment the first iecbiec 
current passes, most of the energy of the oscillations rushes to 
the place of consumption. If by any action whatever, a con- 
ducting path were formed within the living tissue or bones of 
the head, it would result in the instant destruction of these and 
death of the foolhardy experimenter. Such a method of kill- 
ing, if it were rendered practicable, would be absolutely. pain- 
less. Now, why is it that in a space in which such violent tur- 
moil is going on living tissue remains uninjured? One might 
sdy the currents cannot pass because of the great self-induction 
offered by the large conducting mass. But this it cannot be, 
because a mass of metal offers a still higher self-induction and 
is heated just the same. One might argue the tissues offer too 
great a resistance. But this again cannot be the reason, for all 
evidence shows that the tissues conduct well enough, and be- 
sides, bodies of approximately the same resistance are raised 
to a high temperature. One might attribute the apparent harm- 
lessness of the oscillations to the high specific heat of the tissue, 
but even a rough quantitative estimate from experiments with 
other bodies shows that this view is untenable. The only plaus- 
ible explanation I have so far found is that the tissues are con- 
densers. This only can account for the absence of injurious 
action. But it is remarkable that, as soon as a heterogeneous 
circuit is constituted, as by taking in the hands a bar of metal 
and forming a closed loop in this manner, the passage of the 
currents through the arms is felt, and other physiological effects 
are distinctly noted. The strongest action is, of course, secured 
when the exciting loop makes only one turn, unless the con- 
nections take up a considerable portion of the total length of 
the circuit, in which case the experimenter should settle upon 
the least number of turns by carefully estimating what he loses 
by increasing the number of turns, and what he gains by utiliz- 
ing thus a greater proportion of the total length of the circuit. 
It should be borne in mind that, when the exciting coil has a 
considerable number of turms and is of some length, the effects 
of electrostatic induction may preponderate, as there may exist 
x very great difference of potential—a hundred thousand volts 
or morc—between the first and last turn. However, these latter 
effects are always present even when a single turn is employed. 


Whicn a person is placed within such a loop, any pieces of 
metal, though of small bulk, ere perceptibly warmed. Without 
doubt they would be also heated—particularly if they were ci 
iron—when embedded in living tissue, and this suggests the 
possibility of surgical treatment by this method. It might be 
possible to sterilize wounds, or to locate, or even to extract me- 
tallic objects, or to perform other operations of this kind within 
the sphere of the surgeon’s duties in this novel manner. 


Most of the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
of a condenser. It is probable that but a very few—even among 
those who are working in these identical ficlds—fully appreciate 
what 2 wonderful instrument such a condenser is in reality. 
Let me convey an idea to this effect. One may take a con- 
denser, small enough to go in one’s vest pocket, and by skil- 
fully using it he may create an electrical pressure vastly in ex- 
cess—a hundred times greater if necessary—than any producible 
by the largest static machine ever constructed. Or, he may 
take the same condenser and, using it in a different way, he™ 
may obtain from it currents against which those of the most 
powerful welding machine are utterly insignificant. Those who 
are imbued with popular notions as to the pressures of static ma- 
chines and currents obtainable with a commercial! transformer, 
will be astonished at this statement—yet the truth of it is easy 
to sce, Such results are obtainable, and casily, because the 
condenser can discharge the stored cnergy in an inconccivably 
short time.. Nothing like this property is known in physical 
science. A compressed spring, or a storage battery, or any other 
form of device capable of storing energy, cannot do this; if 
they could, things undreamt of at present might be accom- 
plished by their means. The nearest approach to 2 charged 
condenser is a high explosive, as dynamite. But even the most 
violent explosion of such 2 compound bears no comparison 
with the discharge or explosion of 2 condenser. For, while 
the pressures which are produced in the detonation of a chem- 
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ical compound are measured in tens of tons per square inch, 
those which may be caused by condenser discharges may amount 
to thousands of tons per square inch, and if a chemical could be 
made which would explode as quickly as a condenser can be 
discharged. under conditions which are realizable—an ounce af 
it would quite certainly be sufficient to render useless the largest 
battleship. ~ ‘ 

That important realizations would follow from the use of an 
instrument possessing such ideal properties I have -been con- 
vinced since long ago, but I also recognized early that great 
difficulties would have to be overcome before it could replace 
less perfect implements now used in the arts for the manifold 
transformations of electrical energy. These difficulties were 
many, The condensers themselves, as usually manuiactured, 
were inefficient, the conductors wasteful, the best insulation in- 
adequate, and the conditions for the most efficient conversion 
were hard to adjust and to maintain. One difficulty, however, 
which was more serious than the others, and to which I called 
attention when I first described this system of energy transfor- 
mation, was found in the devices necessarily used for controlling 
the charges and discharges of the condenser. They were warti- 
ing in efficiency and reliability and threatened to prove a decided 
drawback, greatly restricting the use of the system and depriv- 
ing it of many valuable features. For a number of years I have 
tried to master this difficulty. During this time a great number 
of such devices were experimented upon, Many of them prom- 
ised well at first, only to prove inadequate in the end. Reluc- 
tantly, I came back upon an idea on which I had worked long 
before. It was to replace the ordinary brushes and commu- 
tator segments by fluid contacts. I had encountered difficulties 
then, but the intervening years in the laboratory were not 
spent in vain, and I made headway, First it was necessary to 
provide for a circulation of the fluid, but forcing it through 
hy a pump, proved itself impractical. Then the happy idea 
presented itself to make the pumping device an integral part of 
the circuit interrupter, inclosing both in a receptacle to pre- 
vent oxydation. Next some simple ways of maintaining the cir- 
culation, as by rotating 2 body of mercury, presented them- 
selves, Then I learned how to reduce the wear and ipsses which 
still existed. I fear that these statements, indicating how much 
effort was spent in these seemingly insignificant details will not 
convey = high idea of my ability, but I confess that my patience 
was taxed to the utmost. Finally, though, I had the satisfaction 
of producing devices which are simple and reliable in their ope- 
ration, which require practically no attention and which are 
capable of effecting a transformation of considerable amounts 
of energy with fair economy. It is not the best that can be done, 
by any means, but it is satisfactory, and I feel that the hardest 
task is done. 

The physician will now be able to obtain an instrument suit- 
able to fulfil many requirements. He will be able to use it in 
electro-therapeutic treatment in most of the ways enumerated. 
He will have the facility of providing himself with coils such 
as he may desire to have for any particular purpose, which will 
give him any current or any pressure he may wish to obtain. 
Such coils will consist of but a few turns of wire, and the ex- 
pense of preparing them will be quite insignificant. The instru- 
ment will also enable him to generate Rontgen rays of much 
greater power than obtainable with ordinary apparatus. A tube 
must still be furnished by the manufacturers which will not 
deteriorate and which will allow to concentrate larger amounts 
of energy upon the electrodes. When this is done, nothing will 
stand jn the way of an extensive and efficient application of 
this beautiful discovery which must ultimately prove itself of the 
highest value, not only at the hands of the surgeon, but also 
of the electro-therapist and, what is most important, of the bac- 
teriologist. 

To give a general idea of an instrument in which many of 
the latter improvements are embodied, I would refer to Fig. 9, 
which illustrates the chief parts of the same in side elevation 
and partially in vertical cross-section, The arrangement of the 
parts is the same as in the form of instrument exhibited on 
iormer occasions, only the exciting’ coil with the vibrating in- 
terrupter is replaced by one of the improved circuit breakers 
to which reference has been made. 

This device comprises a casting A with a protruding sleeve 
B, which in a bushing supports a freely rotatable shaft a, The 
latter carries an armature within a stationary field magnet M 
and on the top, a hollow iron pulley D, which contains the 
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break proper. Within the siait a, and concentrically with the 
same, is placed a smalicr shait b, likewise ireely movable on 
bali-bearings and supporting a weight E. This weight being 
on one side and the shafts a and b inclined to the vertical, the 
weight remains stationary as the pulley is rotated. Fastened to 
the weight E is a device R in the form of a scoop with very 
thin walls, narrow on the end nearer to the pulley and wider 
on the other end. A small quantity of mercury being placed 
in the pulley and the latter rotated against the marrow end of 
the scoop, a portion of the fluid is taken up and thrown in 2 
thin and wide stream towards the centre of the pulley. The to) 
of the latter is hermetically closed by an iron washer, as shown, 
this washer supporting on a steel rod La disk F of the same 
metal provided with a number of thin contact blades K. The 
rod L is insulated by washers N from the pulley, and for the 
convenience of filling in the mercury a small screw o is pro- 
vided, The bolt L forming one terminal of the circuit breaker 
is connected by a copper strip to the primary p. The other end 
of the primary coil leads to one of the terminals of the con- 
denser C, contained in a compartment of a box A, another com- 
partment of the same being reserved for switch S and terminals 
of the instrument. The other terminal of the condenser is con- 
nected to the casting A and through it to pulley D. When 
the pulley is rotated, the contact blades K are brought rapidly 
in and out of contact with the stream of mercury, thus closing 
and opening the circuit in quick succession. With such a device 
it is easy to obtain ten thousand makes and breaks per second 
and even more. The secondary s is made of two separate coils 
and so arranged that it can be slipped out, and a metal strip in 
its middle connects it to the primary coil. This is done to 
prevent the secondary from breaking down when one of the 
terminals is overloaded, as it often happens in working Rontgen 
bulbs, This form of coil will withstand a very much greater 
difference of potential than coils as ordinarily constructed. 

The motor has both field and armature built of plates, so that 
it can be used on alternating as well as direct current supply 
circuits, and the shafts are as nearly as possible vertical, so as 
to require the least care in oiling. Thus, the only thing which 
really requires some attention is the commutator of the motor, 
but where alternating currents are always available, this source 
of possible trouble is easily done away with. F 

The circuit connections of the instrument have been already 
shown and the mode of operation explained in periodicals. The 
usual manner of connecting is illustrated in Fig. 8, in which 
A: A: are the terminals of the supply cirenit, L, a self-induc- 
tion coil for raising the pressure, which is connected in series 
with condenser C and primary P P. The remaining letters 
designate the parts correspondingly marked in Fig. 9 and will 
be understood with’ reference to the latter. 


No. 623,316. Patented Apr. 18, 1899. 


T. B. KINRAIDE. 
INDUCTION APPARATUS. 
(Application filed May 5, 1898.) 
(No Model.) 3 Sheets—Sheet |. 


Fa 
MT a 
{HME TUTT AeA 


SF 


No. 623,216. Patented Apr. 18, 1899. 
T. B. KINRAIDE. 
INDUCTION APPARATUS. 
(Application fled May 5, 1698.) 
«No Model.) 3 Sheets—Sheet 2. 


Wrst A Grsbenl 


THE NORRIS PETERS CO., PHOTO-LITHO.. WASHINGTON, D.C 


No. 623,316. 


(No Model.) 


CCE ses: 


T. B. KINRAIDE. 
INDUCTION APPARATUS 


(Application filed May 5, 1898.) 


Brel re GE rierlie, , 


Patented Apr. [8, 1899. 


3 Sheets—Sheet 3, 


UNITED STATES 


THOMAS LB. KINRAIDE, OF 


INDUCTION 


PATENT OFFICE. 


BOSTON, MASSACHUSETTS. 


APPARATUS. 


SPECIFICATION forming part of Letters Patent No. 623,316, dated April 18, 1899. 
Application filed May 6,1898, Serial No. 679,799, (No modelo 


Lo alt whonre tt muy concern: 

Be it known that I, THomas B. Kinratpu, 
of Boston, county of Suffolk, State of Massa- 
chusetis, have invented an Improvement in 
Induction Apparatus, of which the following 
description, in connection with the accompa- 
nying drawings, is a specification, like letters 
on the drawings representing like parts. 

My invention is an improved indaction ap- 
paratus whereby discharges are made possi- 
ble of greater efliciency, as will more fully ap- 
pear in the course of the following description. 

I will deseribe the details of my invention 
with reference to the accompanying drawings, 
which illustrate a preferred form of the appa- 
ratis. 

In the drawings, Figure 1 is a view, partly 
diagrammatic and partly in section and plan, 
illustrating the arrangement of the system 
according to my invention. Tig. 2 is a top 
plan view of the break. Fig. dis a front ele- 
vation thereof, parts being broken away to 
show the detailed construction. Tig. 4 is a 
view similar to Fig. 2, showing a modified 
form thereof. Vig. 5is atop plan view of my 
improved spark-gap. Fig. 6shows the spark- 
gap in elevation. ‘ 

Heretofore there has always been a consid- 
erable amount of waste energy in systems for 
developing high potential, and also there has 
been an ever-present danger of breaking down 
and destroying the apparatus by its own out- 
put, and accordingly it has been my present 
aim to provide a system in which all the in- 
crease of potential which may be developed 
shall be delivered for use for the translating 
devices and in which the apparatus is self- 
containing and practically indestructible. 

Let A designate a dynaino, battery, or any 
other suitable source of electrical energy. 
From the dynamo the current passes by con- 
duetors a a’ to an inductance device B, each 
eonduetor a a’ having its own coil b 0’, said 
coils being preferably insulated from each 
6ther, as indicated at 6, and surrounded bya 
laminatedcoreb®, Tach coilbis wound trans- 
versely back and forth until the opposite ter- 
minals b' reach the center and are thence 
earried to the opposite ends of a condenser C, 
a break D being interposed and connected to 
the main conduetors b' U' at 0° b" and the dis- 
charge from the condenser being received by 


1 a translating device (herein shown as a spe- 
cial induction-coil F) by means of an auto- 
watic spark-gap G. 

Each one of the details of apparatus above 
enumerated as constituting my system is of 
special construction. and peculiar effect in 
the system, whereb} it becomes possible to 
discharge eurrents of considerable strength 
with great velocity through the primary of 
the coil E, the discharge across the spark-gap 
being of very great amperage and exceed- 
ingly short and sharp oscillations. 

Referring now to the induetance device b, 
IT will explain that the object of this device 
is to raise the potential of the current and 
cause all this increase of potential to pass to 
the condenser, preventing any of it from dis- 
charging through the dynamo. 

By my device the total potential is deliv- 
ered only from the forward end of the wire or 
the one toward the condenser, and also there 
is only one end of the coil which has high po- 
tential. This is because the lines of mag- 
netic force occasioned by the flow of the elec- - 
tric current, which during said flow are radi- 
ated. from the core or field 6°, fall from the 
center across all the turns of wire into the 
periphery as the cireuit is interrupted, and 
hence maintain a region of constant magnetic 
intensity at the periphery, effectually check- 
ing allrise of potential at that end, but leav- 
ing the opposite or outgoing end free from 
the presence of the lines of magnetic force as 
soon as the break occurs,.and therefore with- 
out impedanee. As soon as the current is 
broken the lines of force fall back toward the’ 
iron core and leave the central portion of the 
coil free from the restraining influence of 
these lines of force, said lines cutting across 
the successive turns of wire, the coil being 
left free to permit the induced current of in- 
creased potential to flow toward the centor of 
the coils or toward that point which has no 
magnotic field whatever to choke back the 
current, thereby permitting the latter to rush 
out unconfined and unrestrained toward its 
natural outlet; but as the lines of the mag- 
‘netic field are constantly maintained with 
inaximum impedance at the periphery of the 
coil and remain surrounding the peripheral 
turns until the very last moment of the fall 
due to the break in the circuit their presence 
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there prohibits any possibility of manifesta- 
tion of the rise of the potential in the current 
at that end of the eoil, so that all the increase 
of potential in the whole coil is obliged to find 


anoutlet from the center, and the ease of out- | 


flow from this outlet increases as the lines of 
force fall away from the center, thereby re- 
moving their restraining and impeding influ- 
ence therefrom. This will be clear by bear- 
ing in mind the action which takes place in 
what is commonly called a ‘‘ehoke-coil*— 
i. @,,a Winding about an iron core, said wind- 
ing being in a spiral from one end of the iron 
to the other. In suchacoil itis obvious that 
when a current passes the lines of force rise 
equally along the extent of the entire coil 
and that when the current is broken the lines 
of force fall directly in, perpendicular to the 
core, thereby. eutting each turn of the spiral 
equally and at the same time, thereby pro- 
dueing high pressnre at both ends of the 
choke- coil, the potential being necessarily the 
same at both ends of the wire, because both 
ends are affected by the same conditions of 
falliug lines of force. 

In my coil the lines of foree do not fall 


equally on all the turns; but there is a mini- 
nium intensity at the center and a maximum 
intensity at the periphery, the latter being 


the point of entrance of the current, so that 
the current dae to self-induction is always 
free to be drawn off, as if were, into the con- 
denser at one end as fast as it is developed 


and is prevented from departing at the op- | 
posite end, or, stated in other words, while 


the current from the dynamo is always free 
to flow into the coil for having its potential 
raised the said potential must all seek its out- 
let at the opposite end of the coil, so that all 
the current of the coil flows therefrom into 
the condenser, whereas in a choke-coil the in- 
duced current may be said to ooze ont at both 
ends, so that the benefit is not received of all 
that is developed. 

By my coil all the lines of force are col- 
lected for cutting from the center across the 
entire coil, whereas in the usual choke-coil 
the lines of force that fall at the center cut 
only the central turns, so that in my coil I 
develop all the potential that is possible to 
be developed. 

Tregard it as a new principle to withdraw 
the lines of magnetic force away from that 
portion of the coil from which the current is 
being drawn and maintain a magnetie field 
at that portion of the coil which reecives the 
current. 

Other features of paneer uction to be noted 
in the coil shown in Fig. 
potential end of the cil is that portion of 
least resistanee, because the central turns are 
of course shorter than the peripheral turns. 


The resistanee in the coil diminishes as the | 


potential increases; also, it will be observed 
that TI have given the magnetic core substan- 


tially the form of a semicircle in eross-sec- | 


tion, my reason for this form being that 


are that the high- | 


thereby the lines of magnetic force are given 
their best radiation or are distributed to the 
best effect on the coil, it being understood 
that these lines leave the iron perpendicular 
to its surface and are gradually bent around 
toward the coil. 

Referring now to the break D, (best shown 
in Figs. 2 and 3,) I journal in a central post 
or bearing d the spindle (/’ of aniron plate or 
armature d@, having two or more eccentric 
edges d', as clearly shown in Fig. 2, or other 
provision of regions of increasing ‘magnetic 
attraction, Mounted on or otherwise con- 
nected to rotate therewith are one or more 
small antifriction-rolls d', two being herein 
shown mounted at the opposite ends of a bar 
d, clamped adjustably on the plate d*. These 
rolls or cireuit-interrupters are preferably of 
indurated fiber. Mounted to extend into the 
path of the rolls d' is an arm (shown asa wire 
d@°) carrying a hammer d' to contact with an 
anvil @ on a post d’ and limited in its move- 
ment by a fiber stop @ on the end of an ad- 
justing-serew @d", The wire d® is carried by 
a hub d™, loose on a pin d and held under 
tension by a spring-coil d™, Fig. 3, fastened 
at one end to said hub and at its other end to 
anut d®, earrying an adjusting or set screw 
d'*, so that by loosening the set-serew and 
swinging its handle one way or the other the 
resistance of the arm d® may beyaried. Op- 
posite the surfaces d® { place solenoids or 
electromagnets d" d', operated by taps d® 
from the main circuit entering the solenoids 
at their inner terminals, so that as the mag- 
j nets d'? d8 are energized they attract the 
plate dé’, and by the inereasing pull exerted 
thereon on account of the eccentric surfaces 
dé they cause the plate to rotate with a speed 
only checked by the striking of the inter- 
rupters d? against the end of the arm d", 
said rolls being placed relatively to the high- 
est points of the surfaces d’*, so that they 
eut off the eurrent just before said highest 
points get opposite the propelling-magnets, 
thereby permitting the momentum of the 
plate or armature d* to carry said highest, 
points beyond the magnets sulticiently to pre- 
vent the latter exerting any retarding infln- 
ence on the rotation of the break. Prefer- 
ably I mount the anviland hammer onaswing- 
ing ledge or carrier @*°, journaled on the post 
d, so that Iam enabled to regulate the speed 
of the break simply by swinging the carrier 
d@° one way or the other. The same effect 
may be obtained by shifting the roll or rolls 
@ on the plate (?, provided they are carried, 
as preferred, on a bar ¢°, so that they can be 
shifted; but this adjustment eannot of course 
' take place while theapparatus is in operation, 
, and therefore for instantaneous regulation of 
| the apparatus and of the system I provide the 
swinging carrier d”. A movement of the car- 
rier from right to left in the diagram causes 
| the enrrent to be broken before the armature 
has reached its point of greatest attraction, 
and as itis moved farther toward the left the 
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pull on the armature exerted by the magnets | scribe, I am enabled to maintain the con- 


is diminished more and more and the speed 
of rotation of the armature is correspondingly 
reduced, thereby reducing the nuinber of 
breaks and at the same time lengthening the 
time which the cireuit of the inductance-coil 
is closed. ‘This is of great importance, be- 
eause thereby it results that the degree of 
magnetic saturation of the core or field b° 
may be inereased up to its highest limit. 

I place the arm or wire d° slightly tangen- 
tial to the armature, as will be seen viewing 
Fig. 2, in order that the rolls d! may strike 
the extreme end thereof with least friction, 
striking outward instead of square against 
the end. 

The mains 0! b®, Fig. 1, are connected, as 
stated, to the break by the conductors b° U7, 
and in order that the condenser may not dis- 
charge back through the break T interpose in 
these conductors a resistance, herein shown 
ag consisting of a few small turns b% The 
discharge from the eondenser will seek the 
path of least resistance, and therefore I inter- 
pose just sulficient resistance at b° to prevent 
said discharge acting through the break, but 
not enough to render the condenser inoper- 
ative. One object of this special break is to 
inake if possible to get all the efficiency out 
of the inductance apparatus B that there is. 


This would be impossibe with any usual: 


break, for the reason that if a usual break 
were used, soas to give an equivalent period 
in which the cireuit was closed, the brush 
would remain upon the surface of the break, 
tending through the heat or friction engen- 
dered to are upon it, so that the condenser 
could not receive the full charge from the in- 
duetance-coil, buta portion would be lost upon 
the break-surface. My break, however, gives 
an absolutely instantancous break, this break, 
moreover, being of extremely short duration, 
so that in practice I am enabled to leave the 
cireuit clesed during thirty-five thirty-sixths 
of the period of rotation of the break-arma- 
ture, thereby leaving the inductance-coil B 
all of this period in which to raise its poten- 
tial. It will be understood that as the point 
of highest saturation of the coreis approached 
the discharge into the condenscr is much 
greater in volume than if the magnetic flux 
were not complete, 

In my break there is not only no chance for 
it to are, as there is no surface for it to are 
over, but the-break itself is so exceedingly 
quick that there is not cven a spark at the 
time of break, but there is merely oc¢asion- 
ally a residual spark upon the closing of the 
break. Thus I am enabled to avoid entirely 
the considerable loss of energy heretofore con- 
sumed by the break, and I am enabled by the 
use of this break, in connection with the spe- 
cialinductance-coil B,to charge the condenser 
with au amperage which has not been possi- 
ble in any system heretofore. Also by rea- 
son of the spark-gap G, which I will now de- 


denser action at the maximum charge and 
without any danger of breaking it down. 

I provide electrodes in the form of opposite 
parallel disks g g', the air-gap between whose 
plane surfaces constitutes the spark-gap, the 
extended area of these electrodes preventing 
the tendency of the condenser to discharge 
until it has reached its maximum charge, and 
also causing the discharge to be exceedingly 
sudden when it does take place and the disks 
not being liable to become unduly heated. 
The spark-gap G constitutes virtually a self- 
recuperative or indestructible condenser, as it 
were, the parallel and preferably plane metal- 
lic surfaces g g' being the discharge-surfacos 
which diseharge through or across the inter- 
vening air-dielectric. The air-gap is broken 
through when the voltage has exerted a suffi- 
cient strain upon the air to rupture it, The 
larger the disks are the farther apartthey will 
spark. Ateach discharge of the condenser a 
small portion of these plates is oxidized, the 
successive discharges producing: very thin 
oxidation here and there until the entire sur- 
faces of the two disks are completely oxi- 
dized. Referring to Figs. 5 and 6 for the de- 
tails of this spark-gap, it will be seen that I 
provide a plurality of posts g’, threaded at 
their wpper ends and carrying shouldered 
nuts g*, on the shoulders of which is placed 
the top disk g', being held accurately on said 
shoulders by a spring g* under a tension-nut 
g*, said nut and spring being mounted on the 
reduced end of a central post g°, over which 
the plates g g' are placed. The opposite plate 
g rests on a support or table g’, provided on 
its under side with a plurality of recesses or 
sockets g*, herein shown as three in number, 
which receive props or sfruts g°, projecting 
upwardly from the base g” of the instrument. 
These props g’ aré of precisely equal length, 
so that they support the plate g in absolute 
parallelism to its opposite plate g’. Thesup- 
port g* has depending from its lower side a 
stud g!!, which is engaged by the bifurcated 
end g® of a lever g", pivoted at g™ to a post: 
g® on the base. By this provision the most 
delicate adjustment is possible simply by 
swinging the lever ¢? one way or the other, 
so as toincline the struts g® more or less, and 
thereby increase or decrease the distance be- 
tween the plates gg’, the nuts g® being de- 
pended upon for the coarser adjustments of 
the plates. 

J have shown the plates g g' as hollow and 
provided with water-circulation pipes yg" in 
order that they may be absolutely prevented 
from all heating under extraordinary condi- 
tions. 

The induetion-coil E comprises a primary 
e of large cross-sectional area, capable of re- 
ceiving a considerable amperage, the second- 
ary ¢ being wound on the principle explained 
in connection with the coils 6 U', so that its 
inner terminal alone has ‘the high-potential 


1A 


discharge, the other terminal having compara- | 


tively no discharge. Ido not herein claim 
this induction-coil, inasmuch as it forms the 


lar coil for the reason that this is the only coil 
known to me which can be used for obtaining 
the best results from my system; nor do I 


special spark-gap, inasmuch as these form the 
snbjects-matter of other applications, Serial 
Nos. 691,757 

1898, and are therein claimed, and it will ae- 
cordingly be understood that while these par- 
ticular instruments are preferably employed 
in my system I do not intend to restrict the 
latter thereto, nor otherwise than as expressed 
in the following claims. The conditions that 
are obtained in this system make it possible 
to discharge currents of enormous strength 
with great velocity through the primary, the 
velocity obtained making it possible to raise 
the potential in the secondary enormously, 
and the said potential being confined to one 
terminal only a resulting discharge is ob- 
tained representing the total of the potential 
that otherwise would be manifest at both ter- 
mitials of an ordinary coil. 


The spark-gap Gis adjusted to the point of 
discharge of the condenser which it is de- 
sired the latter should maintain, and accord- 


ingly said condenser is automatically dis- 
charged as often as it rises to said point of 
maximum charge, and it can never be over- 
charged, for the reason that the spark-gap re- 
inains unyarying. 

The use of the plates’y y' makes possible 
the sudden discharge of the condenser after 
ithas reached the certain predetermined point 
mentioned, and said discharge is of great vol- 
unie or large amperage anc of a very sudden 
and abrupt nature, as the current will not 
break across the spark-gap until it cannot 
help doing so, and when it does do so the dis- 
charge takes place with a minimum heating 
effect, not interfering with the efficiency, vith 
very rapid and w ith y ery short and sharp os- 
cillations, incapable of being obtained be- 
tween a ball or point discharge-g gap and pro- 
ductive of very great results in the secondary, 

The plates g y' of the gap Gare adjusted to 
the potential at which it is desired the con- 
denser C shall discharge, and then the break 
D is regulated to give the volume or amper- 
age of current which it is desired shall charge 
the condenser, the latter being automatically 
discharged as frequenily as its charge reaches 
the predet ermined limit to which the spark- 
gap has been adjusted. For exanrple, sup- 
posing that the break D is adjusted so as to 
require the inductance device B to operate at 
itssaturated point,as beforeexplained. Then 


across the spar bap during each fluctuation | 
in the coil B will be many more times than if | 


| because in 
herein claim the special break device, nor the | 


and 691,758, filed September 24, ; 


the break D were operating more rapidly, and 
hence the 3 rapidity of the discharge from the 


_induction-coil E is ineveased in its efliciency, 
subject of another application and is therein | 
claimed; nor willT herein further describe the | 
details thereof, merely showing this particu- | 


giving more volume of discharge. 

It must be understood that the potential 
that is developed in the induetion-coil E is 
not as great when the plates g g' are brought 
near together as itis when they are far apart, 
the latter case the condenser 
charge becomes greater necessarily before it 
is discharged. By increasing the length of 
the spark-gap, the speed of the break remain- 
ing the same, I get au inerease of potential in 
the oscillator cr induetion-coil E, and also T 
may obtain the same effect without varying 
the length of spark-gap by deereasing the 
speed of the break. 

The maximum potential obtainable from 
the induetion-coil is when the break is ad- 


! justed to rotate at a speed sullicient to permit 
lihe saturatiou of the core b° and the spark- 


gap at Gis lengthened so that the condenser 
is allowed to charge to its full capacity. 

The sudden opening of the break-gap wide 
enough so that no discharge may take plaee 
thereat, but all the charge seeks a much bet- 
ter channel of discharge in the condenser, 
taking plauceas it doesin an exceedingly small 
interval of the period of rotation of the break, 
gives the inductance-coil 3 volume of dis- 
charg esuch that it may charge the condenser 
a considerable number of times before another 
break takes place; or, to put this in another 
way, NY apparatus enables me to produce a 
charge from the device B of such enormous 
volume that the spark-gap G will be called 
upon to automatically discharge the con- 
denser a number of times during the interval 
of one falling of the lines of force in the in- 
ductance device B. 

ITregard myself as the first to provide an 
induction system capable of automatically 
regulating itself so as to maintain a given 
discharge, and f also believe myself tobe the 
first to provide an apparatus ¢ ipable of main- 
taining said condenser-discharge at a given 
amperage. 

The frequency by my system is practically 
unlimited, inasmuch as a plurality of indue- 
tance devices B may be connected independ- 
ently to the break D and condenser ©, merely 
being arranged to operate out of step with 
each other, and there will be no danger to the 
condenser, for the reason that the spark-gap 
G will take care of all the charge which may 
be delivered to the condenser. 

My system enables me to use a small eon- 
denser and yet with enormous efficiency there- 
trom, 

While I have herein described preferred 
embodiments of my invention, I do not re- 

trict myself thereto. J’or example, the elec- 


' tromagnets d* @S8 need not be used; but in- 
the number of discharges of the condenser | 


stead thereof the inductance device 3B may 
| be oppositely wound, as indicated in Vig. fg 
: so that the core U" will be properly located for 
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running the armature @ofthe break. In this 
case I make the ends of the core }° hemispher- 
ical, thereby obtaining the same advantage 
before expl xined in connection with the simi- 
larly-shaped surfaces of the core b*, and the 
coils bY 6" will be wound back and forth trans- 
versely in the same manner as the coils b 0’, 
the difference being that in.this case the in- 
ner terminal becomes the low-potential end 
of the coils for connection to the dynamo and 
the outer terminals are the high-potentialends 
of the coils for connection to the condenser, 


this form of apparatus, however, not being’ 


so efficient as the form previously described, 
for the reason that the outer or longer turns 


present an increased resistance to the higher { 


potential, whereas the best effects can be ob- 
tained, as before explained, by presenting a 
decreasing resistance toan increasing poten- 
tial. 

TIaving described my invention, what I 
elaim, and desire to secure by Letters Patent, 
is— 

1. Inasystem of the kind described, an elec- 
trie circuit, means including a condenser to 
impress thereon acurrentof high frequency, 
combined with means for atitomatically dis- 
charging the condenser atany predetermined 
degree of charge, and means for varying the 
amperage charge of the condenser, 
a! as described. 

. In a system of the kind described, a 
source of electrical energy, and a condenser, 
combined with a device for raising the poten- 
tial of the current, means for discharging said 
raised potential solely in one direction from 
said device, and ineans for controlling the po- 
tential of said device, substantially as de- 
ser 7 

. In a system of the kind desntibed, a 
source of electrical energy, a break, con- 
denser, and a fir ‘anslating device to reecive 
the discharge from the condenser, combined 
with ineans for preveuting the discharge of 
the condenser back throngh the break, snb- 
stantially as described. 

4. Ina system of the kind deseribed, the 
combination with asource of electrical energy, 
a break, and condenser, of an inductance de- 


vice between said source of energy and the | 
| charge said magnetie field, substantially as 
| described. 


break, said device havinga magnetic core,and 
coils in the influence of said core and wound 
to present high potential at one end and low 


potential at the other end, said coils having | 
/ of said core, said winding being in two coils, 


their low-potential termi nals connected tothe 
source of energy, and their high-potential ter- 
minals connected to the condenser, and in- 
terrupted by the break, substantially as de- 
seribed. 

5. In a system of the kind deseribed, the 
combination with asource of electrical energy, 
a break, and condenser, of an inductance de- 
vice between said source of energy and the 
break, said device having a core prodneing a 
magnetic field, and coils in the influence of 

- said field and wound to present high potential 
at one end and low potential at the other end, 


| source of electrical energy, 
| therefrom, said device delivering 


substan- | 


said coils having their low-potential terminals 
connected to the source of energy, and their 
high-potential terminals connected to the eon- 
denser, and interrupted by the break, and 
means to vary the degree of magnetic satura- 
tion of said field in the operation of the sys- 
tem, substantially as deseribed. 

6. In a system of the kind described, 
source of electrical energy, a break, andacon- 
denser, combined with meaus independent of 
the break for automatically regulating the 
frequency of discharge from said condenser, 
substantially as described. 

7. In a system of the kind deseribed, a 
source of electrical energy, an inductance de- 
vice for raising the potential of the current 
therefrom, said device delivering said poten- 
tial in one direction only and away from the 
source of energy, a break provided with 
means for maintaining long intervals of closed 


| eireuit, and sudden short intervals of break, 


a condenser, and an antomatie discharge de- 


| vice for said condenser, substantially as de- 


scribed. 

8. In a system of the kind deseribed, ¢ 
an inductance de- 
vice for raising the potential of the current 
said poten- 
tial in one direction only and away from the 
sour¢e of energy,a break provided with means 
for maintaining long intervals of closed cir- 
cuit, and s sudden short intervals of break, a 


| condenser, means preventing back discharge 


fromthe condenserand sparking at the bre: uk, 
and an antomatie discharge device for said 
condenser, substantially as deseribed. 

9, The combination in an electrical cirenit, 
of an inductauce-coil having a core produe- 
ing a magnetic field and wound to present a 
high-potential region at one end and low-po- 
tential region at the other end, the terminal 
thereof connected with the source of current- 
supply being at said low-potential region, and 
the opposite terminal being at said high-po- 
tential region, said coil having the potential 
thereof decreasing in a constant ratio from 
the one to the other terminal, and mechanism 
for interrupting the said circuit, said mech- 
anism comprising means for maintaining the 
cireuit closed in periods sufficient to fully 


10, An inductan¢e-coil comprising a core, 
and a winding of current-conductor centrally 


each having one terminal adjacent said core 
and the other terminal removed from said 
core, with all the windings of the coil located 


, between said two terminals, and said coil 
; having its potential varying 


per turn pro- 
gressively i in a constant ratio throughout its 
length from one terminal to the other ter- 
minal, substantially as deseribed. 

11. In an induetance-coil, a peripheral core 
or magnetic body, and a winding of current- 
conductor within the field of said magnetic 
body, said conduetor being wound to present 
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its successive layers of windings successively 
shorter from the periphery to the center of 
the coil throughout the entire length of the 
conductor, substantially as described. 

12. In an induetance device, a magnetic 


core, and a coil adjacent thereto, said core : 


presenting curved surfaces adjacent the evil 
curving therefrom in a direction away from 
the coil, whereby the lines of magnetic force 
1c leaving the core perpendicular to said sur- 


$ 
i 


faces are widely distributed about the coil, 
substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Gro, Il. MAXWELL, 
Freperick L. EMERY. 
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Zo all whom it may concern: 3 

Be it known that I, THomas B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
Electric Breaks, of which the following de- 
scription, in connection with the accompany- 
ing drawings, is a specification, like letters 
on the drawings representing like parts. 

My present application is a division of my 
ean, Serial No. 679,799, filed May 5, 

98. 

Electric breaks as heretofore provided have 
been subject to considerable sparking, which 
is not only destructive of the apparatus, but 
is very objectionable in its effects on the eur- 
rent and system being operated, this being 
especially trne of rotary breaks which operate 


by means of a brush in frictional engagement’ 


with a rotating surface.” Accordingly I have 
invented a. break in which there is no chance 
for arcing, as there is no surface to are over, 
and also a leading object of my break is to 
provide a means for making an exceedingly 
quick break with a relatively long period of 
closed circuit, my break rendering it possible 
to regulate the period of closed circuit accu- 
rately. Many considerable advantages re- 
sulting from this construction will occur to 
those skilled in the art. 

The details of construction and principles 
of operation of my improved break will be 
more fully pointed out in the following de- 
scription, reference being had to. the accom- 
panying drawings, in which Ihave illustrated 
a preferred embodiment of my invention, and 
‘the latter will be more particularly defined in 
the appended claims. - 

In the drawings, Figure] is a top-plan view 
* of one form of my break. Fig. 2 shows the 
same in elevation. ; oe 

On a suitable base D, I journal, in a cen- 
_tral post or bearing d, a spindle d’ of an iron 
plate or armature. d*, having two or more re- 


gions of varying mass of magnetic material, | 


herein shown in the form of eccentric edges 
d’, as clearly shown in Fig. 1.- 

My object is to provide regions of increas- 
ing magnetic attraction to codperate with one 
or more’ suitable electromagnets or solenoid 


50 devices:so located as to successively attract 


these regions of varying mass of magnetic ma- 
terial for rotating the armature, as will.now 
be explained. ; 

Mounted on or otherwise connected to ro- 
tate. with the armature d? are one-or more 
small antifriction-rolls-d*, two being herein 
shown mounted at the opposite ends of a bar 


’ ;clamped adjustably onthe’ plate d?. These 


rolls or circuit-interrupters are preferably of 


‘indurated fiber. 


Mounted to extend into the path of the rolls 
dis an arm, (shown as a wired®,) carrying a 
hammer d’ to contact with an anvil.d® on a 
post d’ and limited in its movement by a fiber 


stop 2° on the end of an adjusting-screw d". 65 . 


The wire d‘is carried bya hub d”, loose ona 
pin d® and held. under tension by a spring- 
coil d4, Fig. 2, fastened at one end, to said 
hub and at its other end to anut d", carrying 
anadjusting orsetserew @", so that by loosen- 
ing the set-screw and swinging its handle one 
way or the other the resistance of the arm d® 
may be varied. } 

Preferably adjacent the. periphery of the 
armature @ I place attracting means, herein 
shown in the form of solenoids or electromag- 
nets @' d'5, connected with the main or other 
source of current by wires d®, which enter 


| the solenoids at their itfiner-terminals, so that 


as the magnets d7 d" are energized they at- 
tract the armature or plate d*,and by the in- 
creasing pull exerted thereon on account of 


.the eccentric surfaces d’ they cause the plate 


to rotate with a speed only;cheecked by the 
striking ofthe interrupters dt against the end 


‘of the arm d', said rolls being placed rela- 


tively-to the highest-points of the surfaces,d’, 
so that they cut off. the current just before 
said highest points get opposite the propel- 
ling-magnets, thereby permitting the momen- 
tum of the plate or armature @? to carry said 
highest points beyond the magnetssufticiently 
to prevent the latter exerting any retarding 
influence on the rotation of the break. 
Preferably I mount the anvil and hammer 
on a swinging ledge or carrier d”, journaled 
on the post cd, so that. I am enabled to regu- 
late the spéed of the break simply by swing- 
ing the carrier d” one way or the other. The_ 
same effect may be obtained by shifting the 


2 


roil or rolis d‘ on the plate d*, provided they 
are carried, as preferred, on a bard, so that 
they can be shifted. This adjustment can- 
not of course-take place while the apparatus 


is In operation, and therefore for instantane- 


ous regulation of the apparatus I provide the 
swinging carrier d™. 

Amovementof the carrier from right toleft 
causes the current to be broken before the 
armature has reached its point of greatest at- 
traction, and as it is moved farther toward 
the left the pull on the armature exerted by 
the magnets is diminished more and more, 
and the speed of rotation of the armature is 
correspondingly reduced, thereby reducing 
the number of breaks and at the same time 
lengthening the time which the circuit being 
interrupted is closed. : 


I place the arm or wire d®° slighiiy tangen- | 
ial to the armature, as will be seen viewing. 
Fig. 1, in ‘order that the rolls d* may strike: 


the extreme end thereof with least friction, 
striking outward instead of square against 
theend. Thearmd‘is connected to the main 
or. branch therefrom at d*! by means of any 
suitable conductor d*, and the anvil d® has 
a connection @ to the delivery end d# of the 
circuit, as will readily be understood. 

In operation the magnets being energized 
attract the eccentrie surfaces or other vary- 
ing masses of magnetic material, so as to cause 
the armature to rotate over to the left, Fig. 
1, the cireuit being completed at d' d? until 
the very moment when the interrupter d* 
strikes the free end of the arm d°, whereupon 
the circuit is instantaneously broken, and 
as this time occurs slightly before the highest 
poinis or places of greatest attraction of the 
armature come opposite the solenoids the 
latter are rendered inactive merely during 
the moment when the momentum ofthe arma- 
ture is carrying the latter by the solenoids, 
soaste bring the region of least magnetic mass 
again opposite the solenoids in position for the 
latter, upon becoming active by the making 


agaiz of the circuit, to renew their pull upon j 


the armature, and thereby continae its rapid 
revolution. This action is rapidly repeated 
at every make and break of the instrument. 


i prefer to provide opposite solenoids. in. 


order to render the device perfectly balanced 
coth-running, although it will be un- 
hat variationsin this and in allother 
? my invention may be made. 

the use of my invention the time-period 
of closad eireuit may be made as considerable 
as desired. Withany usual break this would 
be impossible, for the reason that in order to 
give an equivalent period of closed circuit 
the brush would of necessity remain upon the 
surface of the break so long as to heat frie- 
tionally the surfaces, so as to produce acon- 
stant are, ultimately destroying the break as 

well as the officiency of the circuit. In'm 


dorstas 
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there is not even aspark at the time of break, 
‘but there is merely occasionally a residual 
spark upon the closing of the break. 

Having described my invention, what I 

claim, and desire to secure by Letters Patent, 
is— : 
1. An electric break comprising a rotating 
member, an electromagnet, a break device, 
and means driven by said rotating member 
for interrupting said, break device, said ro- 
tating member presenting a surface of attrac- 
tion to said magnet eccentric to the center of 
rotation of said member, substantially as de- 
scribed. 

2. An electric break comprising:a rotating 
member, an electromagnet, a break device, 
and meaus driven by said rotating member 
for interrupting said break device, said ro- 
tating member presenting asurface of attrac- 
tion to said magnet eccentric to the center of 
rotation of said member, and means for vary- 
ing the time of interruption of said break de- 
vice relatively to the point of highest attrac- 
tion of said eccentric-surface,substantially as | 
described. 

3. An electric break comprising a rotating 
member, an electromagnet, a spring, a break 
device, means to vary the resistance of said 
break device, and means driven by said ro- 
tating member for interrupting said break, 
‘device, said rotating member presenting a 
surface of attraction to said magnet eccentric 
to the center of rotation of said member, and 
means for varying the time of interruption of 
said break device relatively to the point of 
highest attraction of said eccentric surface, 
substantially as described. 

4, An electric break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

5. An electric break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and an interruptercarried by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

6. An electric break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and a pivoted roll carried by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

7. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 
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for adjusting said roll on said rotating mem- 
ber, substantially as described. 

8. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 
said rotating member, a break device, and a 
bar fixed on said rotating. member and pro- 
vided with. rolls pivoted thereon at its oppo- 
site ends'in line with and to interrupt said 
break device, substantially as described. 

9. An electric break comprising a rotating 
methber having regions. of increasing mag- 
netic attraction, an electromagnet adjacent 
said rotating member, a break device, and an 
interrupter carried by said rotating member 
for interrupting the break device, said break 
device being mounted on a carrier movable 


concentrically to said rotating member, sub-. 


stantially as described: . 

10. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 


said rotating member, a break device, anda 
revolving interrupter driven by said rotating 
member, said break device including a yield- 
ing arm projecting obliquely into the path of 
said interrupter, substantially as described. 

‘11. Anelectric break comprising an arm 
carrying a hammer, an anvil opposite said 
hammer, said arm being yieldingly supported 
and provided with means for regulating the 
tension or resistance thereof, an interrupter 
for engaging the free end of said arm, and 
automatic means operated by the current be- 
ing broken for driving said interrupter, sub- 
stantially as deseribed. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Gro. H. MAXWELL, 
ALEXANDER C, PROUDFIT. 
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To all whom ié may comcern: 

Be it known that I, fHoMAS Bb. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
Electric Spark-Gaps, of which the following 
description, in connection with the accom pa- 
nying drawings, is a specification, like letters 
on the drawings representing like parts. 

The more recent developments in electrical 
matters, and particularly in the line of ex- 
perimental research in connection with static | 
electricity, have developed conditions requir- 
ing the discharge of such enormous potentials 
and amperageas to render the apparatus here- 
tofore provided for such purposes inefficient 
and largely useless, for the reason that these 
enormous discharges which the electrician 
frequently desires to experiment or deal with 
very quickly render inoperative or destroy 
such usual apparatus. 

Accordingly it is the object of my present 
invention to provide a practically indestructi- 
ble discharge apparatus to meet the more ex- 
acting requirements of the present day; and 
to that end I provide a spark-gap which is | 
virtually self-recuperative and comprises op- 
posite parallel discharge-surfaces of consider- 
able area, which, besides their practically in- 
destructible character, possess numerous very 
importantadyvantages, all as will be more fully 
pointed out in the course of the following de- 
tailed description of the apparatus, reference 
beinghadtotheaccompanying dyawings,illus- 
trative of preferred embodiments thereof. 

Jn the drawings, Figure 1 represents in side 
elevation asimple form of my improved spark- 
gap. Fig. 2 is asimilar view showing a modi- 
fication. Fig, 3 is a top plan view of the form 
of apparatus shown in Fig, 2. 


While the spark-gap which constitutes my 
invention and which I will now deseribe is 
primarily intended for use in discharging con- | 
densers, as shown in my application, Serial 
No. 679,799, filed May 5, 1898, it will be un- 
derstood that itis notlimited thereto, butmay 
be employed in various other relations. 

I provitle electrodes preferably in the form 
of opposite parallel disks g g’, the air-gap be- 
tween whose plane surfaces constitutes the 
spark-gap, the extended area of these elec- 
trodes preventing the tendency of the con- 
denser, for example, to discharge until it has | 


reached its maximum charge and also caus- 
ing the discharge to be exceedingly sudden 
when it does take place and the disks not be- 
ing liable to become unduly heated. _ 

The spark-gap constitutes virtually a self- 
recuperative or indestructible condenser, as 


i it were, the parallel and preferably plane me- 


tallic surfaces g g’ being the discharge-sur- 
faces, which discharge through or across the 
intervening air dielectric. The air-gap is 
broken through when the voltage has exerted 


' a sufficient strain upon the air to rupture it. 


The larger the disks are the greater condenser 
capacity will they have, and hence the farther 
apart they will spark. 

At each discharge of the condenser a small 
portion of the plates g g’ is oxidized, the suc- 
cessive discharges producing very thin oxi- 
dation here and there ‘until the entire sur- 
faces of the two disks are completely oxidized. ° 
Suitable means is provided for accurately ad- 
justing these plates relatively to each other 
and regulating their distance apart, or, in 
other words, for controlling the resistance of 
the intervening gaseous diclectric, and, refer- 
ring to the drawings, where I have shown a 
preferred meaus for accomplishing my object, 
it will be seen that I provide a plurality of 
posts g®, threaded at their upper ends and 
earrying shouldered nuts g%, on the shoulders 
of which is placed the top disk g'. The op- 
posite plate g rests on a support or table g’ 
and is mounted loosely on.a post g°, being 
normally held downwardly by a spring g°, 


' contained in a hanger or housing g*, depend- 


ing from the table g*, said spring bearing at 
one end against the flanged lower end of the 
hanger g' and at its other end bearing against 


a washer g%, retained by a screw g', whose. ... 


head enters a hole or recess in the plate g for 
centering the latter. ; 

The plate g is provided on its under side 
with a plurality of recesses or sockets, herein 


‘shown as three in number, which receive 


props or strats g”, projecting upwardly from 
the base of the instrument. These props g” 
are of precisely equal length, so that they 
support the plate g in absolute parallelism to 
its opposite plate g’. The support g* bas de- 


pending from its lower side a stud gy", which 


is engaged by the bifurcated end g” of a le- 
ver g", pivoted at g'! to a post g® on the base. 
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By this provision the most delicate adjust- 
ment is possible simply by swinging the lever 
g® one way or the other, so as to incline the 
struts g” more or less, and thereby increase 
or decrease the distance between the plates 
gg’, the nuts g* being depended upon for the 
coarser adjustments of the plates. 

In Figs. 2 and 3 I have shown the plates g 
g' as hollow and provided. with water-cireu- 
lation pipes gin order that they may be ab- 
solutely prevented from all heating under ex- 
traordinary conditions. Under usual condi- 
tions, however, this provision is entirely un- 
necessary, it being sufficientsimply toprovide 
the plates, as shown in Fig. 1. 

When the adjacent surfaces of the plates 
have become entirely oxidized, the plates may 
be turned over and their opposite sides used, 
and when both sides have become oxidized 
they may be readily removed and scoured off 
without destroying any of their adjustments. 

My apparatus makes possible the sudden 
discharge of a condenser after the latter has 
reached a certain predetermined point, and 
said discharge is of great yolume or large 

“amperage and of a very sudden and abrupt 
nature, .as the current will not break across the 
spark-gap until it cannot help doing so, and 
when it does do so the discharge takes place 
with a minimum heating effect, not interfer- 
ing with the efficiency, with very rapid and 
with very short and sharp oscillations inca- 
pable of being obtained between a ball or 
point discharge gap. 

The adjustment of the plates relatively to 
each other regulates the amperage-discharge 
of the instrument being discharged. 

Having deseribed my invention, what I 
claim, and desire to secure by Letters Patent, 
is— 

1. Aspark-gap of the kind described for use 
ina condenser-circuit,said spark-gap present- 
ing opposite parallel discharge-surfaces of 
relatively large areas and means for regulat- 
ing the discharge distance between said par- 
allel surfaces, whereby a condenser charge 
may be automatically governed, substantially 
as described. 

2, 'The herein-described spark-gap compris- 
ing opposite electrodes presenting parallel 
discharge-surfaces, one of said electrodes be- 
ing supported on three or more struts of equal 
length, and means for rotating said strut-sup- 
ported electrode about its center, whereby its 
adjustment may be varied to and from the op- 
posite electrode, substantially as described. 

3. Aspark-gap, comprising two permanent 
large superficial areas parallel to each other, 
constituting opposite discharge-surfaces, and 
an interposed gaseous dielectric, said dis- 
charge-surfaces having condenser capacity 


for breaking down the intervening dielectric, 


j and the latter automatically restoring or re- 


newing itself, substantially as described. 

4, Aspark-gap comprising opposite hollow 
plates or disks having parallel discharge-sur- 
faces, means for regulating the discharge dis- 


' tance between said surfaces, and cireculation- 


pipes entering the same, whereby a circula- 
tion of. water may be maintained for keep- 
ing the plates or disks cool, substantially as 
described. 

5. A spark-gap comprising thre¢ or more 
posts, shoulders adjustable thereon, a plate 


-or disk supported on said shoulders, a second 


plate below the same, a support therefor, 
three or more upright struts loosely engaging 
said support, and means to rotate said sup- 
port about its center, whereby said struts are 
simultaneously and similarly moved for va- 
rying the distance apart of said plates, sub- 
stantially as described. 

6. Aspark-gap comprising a central post, a 
plurality of supporting-posts, two plates, one 
carried by said supporting-posts and the other 
adjacent said central post, three or more simi- 
larstruts supporting said lower plate, aspring 
maintaining said struts in proper supporting 
relation, and means to rotate the lower plate 
on said central post, substantially as de- 
scribed. 

7. A spark-gap comprising a plurality of 
supporting-posts, two plates, the lower plate 
being pivotally mounted, three or more simi- 
lar struts supporting said lower plate, and the 
upper plate being supported by said support- 
ing-posts, a lever pivotally mounted adjacent 
said lower plate and loosely connected there- 
with at its inner end for rotating said plate 
and tipping said struts, substantially as de- 
scribed. ; 

8. A spark-gap comprising a central post, a 
plurality of supporting-posts, two plates, the 
lower plate being pivotally mounted concen- 
trically to said central post, a hanger depend- 
ing adjacent said post, a spring between said 
post and hanger and engaging the hanger at 
its lower end and held by the post at its up- 
per end, three or more similar struts support- 
ing said lower plate, and the upper plate be- 
ing supported by said supporting-posts, a le- 
ver pivotally mounted adjacent said lower 


; plate and loosely connected therewith at its 


inner end for rotating said plate and tipping 
said struts, substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subseribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: : 

Gro. Hl. MAXWELL, 
ALEXANDER C. PROUb9TIt?.! 
' 
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COMPLETE SPECIFICATION, 


Improvements in Electric Spark Gap Apparatus. 


I, Titomas Burton Kixitaing, of 38, Spring Park Avenue, Jamaica Plain, in 
the State of Massachusetts, one of the United States of America, Electrivian, do 
hereby declare the nature of this invention and in what manner the same is to 
be performed, to be particularly described and ascertained in and by the following 
statement :-— 


The more recent developments in electrical matters, and partioularly in’ the 
line of experimental research in connection with static electricity, has developed 
conditions requiring the discharge of such enormous potentials and amperage ns to 
render the apparatus heretofore provided for such purposes inefficient and largely 
useless, for the resson that these enormous discharges which the electrician frequently 
desires to experiment or deal with very quickly render inoperative or destroy such 
usual apparatus, 

Accordingly, it is the object of my present invention to provide a practically 
indestructible discharge apparatus to meet the more exacting requirements of the 
5 present day, and to that end I provide a spark gap which is virtually self-recupertive, 
and comprises opposite parallel discharge surfaces of considerable aren, which, besiiles 
their practioally indestructible character, possess numerous very important advan- 
tages all as will be more fully pointed out in the course of the following detailed 
description of the apparatus, reference being had to the accompanying drawings 
illustrative of preferred embodiments thereof, 

In the drawings, Fig. 1 represents in side elevation a simple form of my improved 
spurk gap, 

Fig. 2 is a similar view shewing a modification. 

Fig, 3 is 9 top plan view*of the form of apparatus shewn in Fig. 2. 

I provide electrodes preferably in the form of opposite parallel dises 9, 9’, the air 
gap between whose frame surfaces constitutes the spark gap, the extended area of 
these electrodes preventing the tendency of the condenser (for example) with which 
my invention will ordinarily be used, to discharge until it has reached its maximum 
charge, and also causing the discharge to be exceedingly sudden when it does take 
place, and the discs not being liable to become unduly heated, 

The spark gap constitutes virtually a self-reenperative condenser, as it were, the 
parallel, and preferably plane, metallic surfaces g, g', being the discharge surfaces 
which discharge through or across the intervening air dielectric. The air gap is 
broken through when the voltage has exerted a sufficient’ strain upon the air to 
rupture it. The larger the dises are, the greater condenser capacity will they have, 
and hence the further apart they will spark. 

At exch discharge of the condenser a small portion of the plates g, q', is oxidized, 
the successive discharges producing very thin oxidation here and there until the 
entire surfnors of the two dises are completely oxidised. These discs may be made of 
copper or other suitable conductor material, 

Suitable means is provided for accurately adjusting these plates relatively to each 
other and regulating their distance upart, or, in other words, for controlling the 
resistance of the intervening gaseous dielectric, and referring to the drawings, where 
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Kinvaide's Im provements in Electric Spark Gap Apparatus, 


I have shewn a preferred means for accomplishing my object, it will be seen that I 
provide a plurality of posts g* threaded at theie upper ends and carrying shouldered 
nuts ¢ on the shoulders of which is placed the top dise g’. 

The opposite plute g rests on a support or table gt and is monnted loosely on a 
vost g®, being normally held downwardly by a spring g* contained in a hanger or 
jousing “° depending from the table g* said spring bearing at one end against the 
flanged lower end of the hanger g’ and at its other end bearing against a washer g® 
retained by « screw 9? whose head enters a hole or resess in the plate g for centering 
the latter. 

The plate g is provided on its underside with a plurality of recesses or sockets, 
herein shewn as three in number, which receive props or strats g'” projecting upwardly 
from the base of the instrument, 

These props y'* are of precisely equal length, so that they support the plate yin 
absolute parallelism to its opposite plate g'. 

The support of has depending from its lower side a stud g“ which is engaged by 
the bifurcated end g™ of a lever 9 pivoted at o' to a post g on its base. 

By this provision the most delicate adjustment is possible simply by swinging the 
lever g™ one way or the other so as to incline the struts g™ more or less, and thereby 
increase or decrease the distance between the plates a, g', the nuty g? being depended 
upon for the coarser adjustments of the plates. 

In Figs. 2 and 3 [ have shewn the plates y, o', as hollow and provided with water 
circulation pipes y™, in order that they may be absolutely prevented from all heating 
under extraordinary conditions. 

Under nsunl conditions, however, this provision is entirely anoecessmry, it being 
sufficient simply to provide the plates as shiwn in Fig. 1, 

When the adjacent surfaces of the plates have become entirely oxidized, the plates 
may be turned over and their opposite sides used, and when both sides have become 
oxidized, they may be readily removed and scoured off without destroying any of 
their adjustments. 

My apparatus makes possible the sudden discharge of a condenser after the latter 
has reached a certain predetermined point, and suid discharge is of great volume or 
large amperage and of a very sudden and abrupt nature, as the current will not break 
across the spark gap until it cannot help doing so, and when it does do so the discharge 
tukes place with a minimoam heating effect, not interfering with the efticiency, with 
very rapid and with very short and sharp oxcillations incapable of being obtained 
between a hall or point discharge gap. 

The adjustment of the plates relatively to each other regulates the amperage 
discharge of the instrument, being discharged. 


Having now particularly described and ascertained the nature of my said inven- 
tion, and in what manner the same ix to be performed, I declare that what I 
claim is — 


1, Avpark gap of the kind described, said spark gap presenting opposite parallel 
discharge surfaces of relatively large areas, and means for regulating the discharge 
distance between said parallel surfaces, substantially as described. 

2. The herein described spark gap comprising opposite electrodes presenting 
parallel discharge surfaces, one of said electrodes being supported on three or more 
struts of equal length, and meaus for rotating said strut-supported electrode about 
its centre, whereby its adjustment may be varied to and from the opposite electrode, 
vubstantinlly as described, 

3. A spark gap comprising two permanent large superficial areas parallel to each 
other, constituting opposite dixeharge surfaces, and an interposed gaseons dielectric, 
suid discharge surfaces haying condenser capacity for breaking down the intervening 
dielectric, and the Intter automatically restoring or renewing itself, substantially as 
described. ¥ 

4. A spark gap comprising opposite hollow plates or dises having parallel discharge 
surfaces, means for regulating the discharge distance between said surfaces, and 
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es entering the same, whereby a ci ! n of water may 
* plates or discs cool, substantia 
gap comprising three or more 


upported on said shoulders, a secot 


hree or more upright st : ly eng and menns to 


| support about its centre, wher truts are simultaneously and 


moved for varying the stanc of said plates, substantially as 


1 plurality of supporting posts, two 
the ot! vijacent said central post, 
| ring maintaining said 


on sand 


posts, two 

post, a 

spring between said . hanger and 
| by the post at its upper end, three or 


struts suppor snid lower plate, and the upper plate being supported 
pporting posts, a ley pivotally mounted a lacent said lower plate and 


connected therewith at its inner end for rotating said plate and tipping said 


tantialls 
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Evexrriscne ApparaTe unp Mascuinen. 


THOMAS BURTON KINRAIDE in JAMAICA-PLAIN (Mass., V. Sr. A). 


Vorrichtung zur Erzeugung elektrischer Entladungen. 


Patentirt im Deutschen Reiche yom 21. Marz 1899 ab. 


Die neuerliche Entwickelung auf elektrischem 
Gebiet, insbesondere in Richtung der experi- 
mentellen Arbeit mit statischer Elektricitit er- 


fordert Entladungen von solch enormem Po- | 
tential bezw. Mengen aufgespeicherter Elektri- | 


citét, dafs die tiblichen Vorrichtungen, indem 
sie sehr rasch unwirksam werden oder der 
Zerstérung unterliegen, unzureichend geworden 
sind. 

Dieser Uebelstand wird der vorliegenden 
Erfindung geméfs beseitigt durch die Ver- 
wendung des bekannten Kohlrausch’schen 
Plattencondensators als Funkengeber zur Er- 
zeugung oscillirender Entladungen, d. h. es 
wird die Entladung bewirkt vermittelst zweier 
unter Belassung eines Funkenraumes streng 
parallel zu einander angeordneten Flachen von 
grofser Ausdebnung. 

Die Erfindung ist in zwei Beispielen in den 
beiliegenden Zeichnungen veranschaulicht. 

Fig. 1 zeigt in Seitenansicht eine sehr ein- 
fache Ausftihrungsform und , 

Fig. 2 in gleicher Darstellung eine mit Kitihl- 
vorrichtung fiir die Entladungsplatten  ver- 
sehene Abdnderung; Fig. 3 ist die Oberansicht 
zu Fig. 2. : 

Die Entladungselektroden bestehen aus den 
metallenen Platten oder Scheiben g g', welche, 
mit méglichst ebener Oberflache versehen, streng 
parallet zu einander angeordnet sind; der Luft- 
raum zwischen den Platten bildet den Funken- 
raun, Je gréfser die Scheiben sind, um so 
gréfsere Condensatorcapacitét besitzen sie, und 
durch einen um so weiteren Zwischenraum 
lassen sie Funken tiberschlagen. 

Die Scheiben bezw. Platten g gt sind behufs 


Aenderung des Widerstandes des zwischenge- 
schalteten gasfSrmigen Dielektrikums verstellbar 
gemacht. Aus den Zeichnungen, in denen die 
hierzu vom Erfinder angewendete Einrichtung 
veranschauticht ist, ersieht man, dafs eine An- 
zahl Siulen g? angeordnet ist, auf deren obere 
mit Gewinde versehene Enden Muttern g® ge- 
schraubt sind mit Schultern zum Aufsetzen der 
oberen Scheibe oder Platte g!. 

Die Gegenscheibe g ruht auf einer Unter- 
lage oder einem Tisch g*; sie ist lose in 
einem Sdulchen g® gehalten und wird flir ge- 
wohnlich gegen ihre Unterlage gezogen durch 
eine Schraubenieder g°, welche in einem von 
der Unterlage herabhaingenden Gehduse g’ an- 
geordnet ist. Diese Feder g® stiitzt sich mit 
dem unteren Ende gegen den Boden des Ge- 
hauses und mit dem oberen Ende gegen eine 
Scheibe g®, welche durch eine Schraube g*® 
festgehalten ist, deren Kopf in der Scheibe ¢ 
zur Centrirung derselben versenkt ist. Die 
Scheibe g ist auf der Unterseite mit einer An- 
zahl, auf der Zeichnung z. B. drei, Vertietungen 
versehlen zur Aufnahme der oberen Enden von 
Stiitzen g!°. Letztere sind von genau gleicher 
Linge, so dafs sie die Scheibe g absolut 
parallel zur Gegenscheibe g? halten. Von der 
Unterseite der Unterlage g* ragt nach unten 
ein Zapfen g!! (Fig. 3), welchen das gegabelte 
Ende g™ eines Hebels g'* umfafst, der in g™ 
drehbar auf einer Sttule g gelagert ist. In- 
folge dieser Einrichtung ist dic genaueste Ein- 
stellung in cinfacher Weise erméglicht, indem 
man durch Drehen des Hebels (nach der einen 
oder anderen Seite) den Stiitzen g' eine 
gréfsere oder geringere Neigung ertheilen und 


dadurch den Abstand zwischen den Scheiben 
gg? entsprechend vergréfsern und verringern 
kann. Die Muitern g* dienen gréberer Ein- 
stellung durch Heben oder Senken der oberen 
Scheibe. 

In den Fig. 2 und 3 sind hohle Scheiben g g! 
in Verbindung mit Wassercirculationsréhren g’® 
gezeigt, um jeder Erwa&rmung unter aufserge- 
wihnlichen Umstiinden begegnen zu kénnen. 
Fiir gewdhnliche Umstinde ist diese Vorkehrung 
villig tiberfliissig. 

Sind die Scheiben auf den Entladungs- 
flichen vollstindig oxydirt, so kann man sie 
umwenden und die Kehrseiten als Entladungs- 
flichen benutzen. Sind auch diese oxydirt, so 
kann man die Scheiben leicht herausnehmen 
und blank machen, ohne eine ihrer Einstel- 
lungen zu zerstéren. 

Die Erfindung erméglicht unter Entwicke- 
lung von nur wenig Warme die jahe Ent- 
ladung eines Condensators bei Erreichung einer 
bestimmten Ladung unter Erzeugung von Os- 
cillationen, wie sie mit gleicher Rapiditat, 


Ktirze und Scharfe vermittelst der Entladung 
zwischen Kugel und Spitze nicht erzielbar 
sind. 


Patent-ANsPROCHE: 


Eine Vorrichtung zur ‘Erzeugung elektri- 
scher Entladungen, gekennzeichnet durch 
die Verwendung des Kohlrausch’schen 
Plattencondensators als Funkengeber. 

Eine Ausfiihrungsform der unter 1. ge- 
schiitzten Vorrichtung, bei welcher eine der 
Entladungsoberflachen von drei oder mehr 
Sttitzen von gleicher Linge getragen wird, 
welche so angeordnet sind, dafs sie zur 
Regelung des gegenseitigen Abstandes der 
Entladungsflichen zusammen geneigt: wer- 
den kdnnen. 

Eine Ausftihrungsform der unter 1. ge- 
schtitzten Vorrichtung, bei welcher die Ent- 
ladungsoberflichen mit Circulationsvorrich- 
tung behufs Durchleitung von Kith]wasser 
versehen sind. 


Hierzu 1 Blatt Zeichnungen. 
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THOMAS BURTON KINRAIDE tn JAMAICA-PLAIN (Mass., V. Sr. A.). 


Elektrischer Selbstunterbrecher. 


Patentirt im Deutschen Reiche vom 21. Marz 1899 ab. 


Die vorliegende Erfindung bezieht sich auf 
Stromunterbrecher, welche nach Art der in 


dafs er den Hammer in der Bahn des ge- 
nannten Gliedes weiter vorwdrts- oder zuriick- 


Thompson, Der Elektromagnet, 1894, auf | stellt. 


Seite 251 (Fig. 133) und Seite 265 (Fig. 150) 
beschriebenen Motoren gebaut sind, d.h. in 
der Art, dafs ein die Stroméffnung veran- 
lassendes Glied an einem mit Regionen von 
zunehmender und dann jah absetzender Masse 
magnetischen Materials versehenen rotirenden 
Elektromagnetanker, und zwar sc angeordnet 
ist, dafs es den Elektromagnetstromkreis dffnet, 
kurz bevor der Anker mit den Punkten gréfster 
magnetischer Masse vor den oder die Elektro- 
magnete gekommen ist, so dafs der Anker sich 
unter seiner lebendigen Kraft weiter dreht und 
so die Wiederherstellung des Stromschlusses 
veranlafst. Die Erfindung bezweckt die leichte 
Veriinderbarkeit der Unterbrechungszahl bezw. 
Periodenlinge; dies wird dadurch erreicht, 
dafs der daumenscheibenférmig gestaltete Anker 
durch cin um seine Achse verstellbares Glied 
abhcbend gegen einen in seiner Spannung 
durch Torsionsfederlagerung regelbaren Hammer 
wirkt, der zusammen mit dem Ambos auf 
einem um die Ankerachse verstellbaren Tréger 
angeordnet ist. Es kann so vyermittelst Ver- 
steliung des Abhebeglicdes vor dem Gebrauch 
des Apparates die Periodenliinge eingestellt, 
und diese dann dem wahrend der Thitigkeit 
des Apparates hervortretenden Bediirfnifs ent- 
sprechend verlingert oder verkiirzt werden, 
indem man den genannten Trager so dreht, 


Der Unterbrecher ist auf der beiliegenden 
Zeichnung in einem Ausftihrungsbeispiel dar- 
gestellt, welches Fig. 1 in der Oberansicht und 
Fig. 2 in einer Seitenansicht zeigt. 

Die in der Lagerhtilse d drehbare, stehende 
Spindel d? trigt eine Ankerscheibe d? von 
solcher Form, dafs sie dem oder den jz. B. 
zwei) einander diametral gegentiber angeord- 
neten Elektromagneten oder Solenoiden a!’ d!8 
Regionen von zunehmender magnetischer Masse 
darbietet, indem ihre Peripherie z. B. zu zwei 
excentrisch verlaufenden und dann jah ab- 
fallenden hubdaumenartigen Vorspriingen d# 
ausgebildet ist. fiir jede Umedrehung des 
Ankers wiichst so seine Geschwindigkeit von 
einer gleichen Anfangsgeschwindigkeit bis zu 
einem gleichen Maximum. Mit dem Anker d@? 
rotiren Antifrictionsréllchen d*, deren die 
Zeichnung z. B. zwei an den entgegengesetzten 
Enden ciner auf dem Anker _ befestigten 
Schiene d® angeordnet zeigt. Sie werden 
vorzugsweise aus Vulkanit’ oder anderem ge- 
eigneten Isolirmaterial hergestellt, In ihren 
Weg ragt ein, z.B. aus einem Drahtstiick be- 
stehender Arm d@°, der den Hammer d? zum 
Stromschliefsen mit dem Ambos d® trigi, wel- 
cher auf dem Ende einer Einstellschraube d° 
sitzt. Ein vermittelst Schraube d!! verstell- 
barer Anschlag d" (aus gehérteter Faser) be- 


grenzt die Hammerbahn auf der entgegenge- | 
sitzt 
yermittelst Nabe d'? lose auf einem Zapfen d}¥¥ | 


setzten Seite. Der Arm oder Stiel d® 


und wird federnd gestiitzt durch eine Schrauben- 


feder d'* (Fig: 2), die am einen Ende mit der 
anéeren Ende mit einem } 
welcher mittelst 


Nabe d!* und am 
Ring d'5 zusammenhangt, 
Klemmschraube d'® auf dem Zapfen d'* fest- 
geklemm! werden kann. Durch Verdrehen des 
Ringes nach Lisen der Schraube lifst sich 
somit die Hammerspannung einstellen. 


Auf der Zeichnung ist angenommen, der | 


Unterbrecher vermittele das Laden eines Con- 
densators; letzterer ist vermittelst Leitungen 
d*! d** und Klemmen D! D? tiber die Elektro- 
magnete d!7d18 an die Stromquelle, und der 


Unterbrecher ist zwischen die Elektromagnete ; 
Gesetzt, der Unterbrecher schliefse ; 
sich (d? auf d®); alsdann ist der Condensator | 


gelegt. 


kurz geschlossen und derselbe entladet sich in- 
folge dessen. Der Stromkreis der Elektro- 
magnete jedoch ist geschlossen, und es fliefst 
der Strom: Stromquelle, d!°, d38, D',d”*, d7, d§, 
dD? d'7,d, Stromquelle. Die Elektro- 
magnete erhalten also Strom und ertheilen dem 
Anker d? Drehung nach links (Pfeil Fig. 1), 
und zwar wegen des excentrischen Verlaufes 
der Vorsprtinge d? mit wachsender Geschwin- 
digkéit, so dafs das in der Drehrichtung vordere 
Réilchen d* mit Kraft gegen das Ende des 
Hammerstieles stdfst, und der Schlufs d? d* 
augenblicklich gedffnet wird. Die Réllchen d* 
sind beziiglich der Ankervorspriinge d° so ge- 
legt, dafs sie den Hemmer frither aus der Be- 
riihrung mit dem Ambos  stofsen, 


stirkster Anziehung , 


loswerdens der Elektromagnete eine sehr hohe 
lebendige Kraft. Hierdurch wird der Strom- 
kreis der Elektromagnete unterbrochen und 
der Kurzschlufs des Condensators aufgehoben. 
Es fliefst alsdann der Strom von der Strom- 
quelle d1®, Elektromagnet d}*, Klemme D! d*}, 
Condensator d*4 D?, Elektromagnet d'7 zum 
negativen Pol der Stromquelle, und der Con- 
densator fadet sich. Da der Ladestrom jedoch 
sehr schwach ist, so werden die Elektro- 
magnete d’7d** durch ihn nicht merklich er- 
regt und kénnen als stromlos angesehen wer- 
den. Unterdessen hat sich. die Ankerscheibe a? 
mit den Armen d@* und den Rélichen d* ver- 
mége der lebendigen Kraft weiter gedreht, die 
Punkte starkster Anziebung sind an den Elektro- 
magneten vorbeigegangen und die Punkte 


schwiichster Anziehung vor dieselben gekom- | 


men; nun lafst das Réllchen d* den Ham- 
mer d°d‘ los und vermége der Feder d™ 


wird der [Jammer d’ gegen d® gedriickt und | 


als die ; 
dufsersten Theile von d%, das sind die Punkte | 
den LElektromagneten ! 
gegentiber kommen; der Anker hat also im | 
Moment der Stroméffnung bezw. des Strom- | 


der Schlufs d7d® wieder hergestellt. Alsdann 
wiederholt sich derselbe Vorgang. Der Stiel d* 
wird zweckentsprechend tangential zum Anker 
gestellt, damit die R6llchen d* miglichst 
wenig Reibung zu tiberwinden haben, 

Die Réllchenschiene d* ist auf der Anker- 
achse verstellbar angeklemmt; andererseits sind 
Ambos und Hammer auf einem Triger d*? 
angeordnet, der um die Lagerhtilse d (der 
Spindel d') als Zapfen drehbar ist. Hierdurch 
ist einerseits die Einstellung der Periodenlinge 
vor der Inbetriebsetzung des’ Apparates, an- 
dererseits die Aenderung der Periode wahrend 
des Betriebes auf einfachste Weise ermdglicht; 
je mehr man die Rélichen d* in Bezug auf 
die Ankerscheibe d? in der Drehrichtung der- 
selben verstellt, um so gréfser wird der Ab- 
stand der Punkte stirkster Anziehung zwischen 
den Vorspriingen d® und den Elektromagneten 
im Zeitpunkte des Oeffnens; letztere tiben also 
auch nur eine schwachere Anzichung auf den 
Anker aus, und dessen Drehgeschwindigkeit 
findet sich entsprechend verlangsamt, so dafs 
die Anzah) der Unterbrechungen pro Zeitein- 
heit vermindert, dc. h, die Daaer des jeweiligen 
Stromschlusses bezw. des Condensatorkurz- 
schlusses verlingert wird und umgekehrt. Dreh! 
man nun den Trager d®° z. B. nach rechts, so 
wird der Abstand zwischen Hammer und 
rechtsseitigem Elektromagnet verktirzt und ent- 
sprechend auch im Oeffnungsaugenblick der 
Abstand zwischen den Punkten stirkster An- 
zichung der Vorspriinge d? und den Elektro- 
magneten verringert; letztere tiben also eine 
stirkere Anziehung aus und beschleunigen 
entsprechend die Ankerdrehung, und uingekehrt. 

Infolge cer beschriebenen Einrichtung kann 
die Stromschlufsperiode fiir die Elektromagnete 
so betrichtlich wie gewiinscht bemessen wer- 
den. Mit einem gewdhnlichen Unterdrecher 

lirde dies unmdéglich sein, weil die Biirste 
wihrend der Schlufsperiode eufliegen bleiben 
miifste und die beschliffene Flache durch ihre 
Reibung so stark erhitzen wiirde, das cine 
constante Bogenbildung statifinde, welche nicht 
nur die Wirksamkeit des Stromkreises schadi- 
gen, sondern schliefslich auch den Apparat 
zerstéren wiirde. Im bescnriebenen Unter- 
brecher ist nicht nur keine Gelegenheit zur 
Bogenbildung vorhanden, weil die dazu er- 
forderliche Oberfliche iiberhaupt feblt, sondern 
es vollzieht sich auch die Oeffnung so un- 
gemein rasch, dafs sie nicht cinmal cinen 
Funken tiberspringen macht, was nur ge- 
legentlich beim Schiufsmachen eintritt. 


PaTENT-ANSPRUCH: 


Elektrischer Selbstunterbrecher, be! welchem 
die mit Stellen yon zunehmender und dann 


jah absetzender Masse magnetischen Stoffes 
versehene umlaufende Ankerscheibe cines oder 
mehrerer Elektromagnete einen Hammer ab- 
hebt und dadurch den Stromkreis Sffnet, da- 
durch gekennzcichnet, dafs der in seiner Span- 
nung durch Torsionsfederlagerung (d%) regel- 


bare Hammer (@*) zusammen mit dem Am- 
bos (d$) auf einem um die Achse der Anker- 
scheibe /d?) drehbaren Trager (d*°) ange- 
ordnet und das von der Ankerscheibe mitge 


| drehte Oeffnungsglied (d4) um genannte Achse 


verstelibar ist. 
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PHOTOGR. DRUCK DER REICHSDRUCKEREL. 


July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


| may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


| have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
“ealectrographs” —in the “Century”. Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


| think you might be interested to visit Mr. Kinraide’s laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the “Century”. 


Trusting you will find it agreeable to investigate Mr. Kinraide’s work, 
lam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide’s address is 

Thomas B. Kinraide, Esq. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr. R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla’s work printed in The Century Magazine for June, 1890. | 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide’s work which | have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 
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THE PROBLEM OF INCREASING HUMAN 


ENERGY. 


WITH SPECIAL REFERENCE TO THE HARNESSING 
OF THE SUN’S ENERGY. 


BY NIKOLA TESLA. 


ILLUSTRATED BY THE WRITER'S ELECTRICAL EXPERIMENTS, NOW FIRST PUBLISHED. 


THE ONWARD MOVEMENT OF MAN—THE 
ENERGY OF THE MOVEMENT—THE THREE 
WAYS OF INCREASING HUMAN ENERGY. 


{ ‘e all the endless variety of phenomena 
\/ which nature presents to our senses, 
there is none that fills our minds with 
reater wonder than that inconceivably com- 
x movement which, in its entirety, we 
signate as human life. Its mysterious 
rigin is veiled in the forever impenetrable 
mist of the past, its character is rendered 
incomprehensible by its infinite intricacy, 
and itsdestination is hidden in the unfathom- 
able depths of the future. Whence does it 
come? What is it? Whither does it tend? 
are the great questions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have 
originated, and into a frozen mass we shall 
turn. Merciless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun’s bright light will haye ceased 
to shine, and its life-giving heat will have 
ebbed away, and our own earth will be a lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future. 

Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
The existence of a movement unavoidably 
implies a body which is being moved and a 
force which is moving it. Hence, wherever 
there is life, there is a mass moved by a force. 
All mass possesses inertia, all force tends to 
persist. Owing to this universal property 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an equiy- 
alent opposing force, and as an absolut 
necessity of this it follows that 
ment in nature must be rhyth 
ago this simple truth was 
out by Herbert Spencer, 
through a somewhat | 
reasoning. It is borne 
perceive—in the 
the surging and eb 
reverberations 


life, and there will be a chance to kindle a i 


new fire on some distant star. This wonder- 
ful possibility seems, indeed, to exist, judg- 
ing from Professor Dewar's beautiful experl- 
ments with liquid air, which show that germs 
of organic life are not destroyed by cold, no 
matter how intense; consequently they may 
be transmitted through the interstellar 
Space. Meanwhile the cheering | b 
Science and art, ever increasing in intensity, 
illuminate our path, and the marvels they 
disclose, and the. enjoyments they offer, 
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think and act, we are held together, like the 
stars in the firmament, with ties inseparable. 
These ties we cannot see, but we can feel 
them. I cut myself in the finger, and it 
pains me: this finger is a part of me. I gee 
a friend hurt, and it hurts me, too: my friend 
and are one. And now I see stricken down 
an enemy, a lump of matter which, of all the 
jumps of matter in the universe, I care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part of a 
whole? 

For ages this idea has been proclaimed in 
the consummately wise teachings of religion, 
probably not alone as a means of insuring 
peace and harmony among men, but as a 
deeply founded truth. The Buddhist ex- 
presses it in one way, the Christian in an- 
other, but both say the same: We are all 
one. Metaphysical proofs are, however, not 
the only ones which we are able to bring 
forth in support of this idea. Science, too, 
recognizes this connectedness of separate 
individuals, though not quite in the same 
sense as it admits that the suns, planets, 
and moons of a constellation are one body, 
and there can be no doubt that it will be 
experimentally confirmed in times to come, 
when our means and methods for investigat- 


ing psychical and other states and phe- 
nomena shall have been brought to great 


perfection. Still more: this one human 
being lives on and on. The individual is 
ephemeral, races and nations come and pass 
away, but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, too, is to be found 
the partial explanation of many of those 
marvelous phenomena of heredity which are 
the result. of countless centuries of feeble 
but persistent influence. 

Conceive, then, man as a mass urged on 
by a force. Though this movement 1s not 
of a translatory character, implying change 
of place, yet the general laws of mechanical 
movement are applicableto it, and the energy 
associated with this mass can be measured, 
in accordance with well-known principles, by 
half the product of the mass with the square 
of a certain velocity. So, for instance, a can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
we measure ina similar way. We imagine the 
ball to consist of innumerable minute pat- 
ticles, called atoms or molecules, which vi- 
brate or whirl around one another. We de- 
termine their masses and velocities, and from 
them the energy of each of these minute sys- 
tems, and adding them all together, we get 

Vou. LX.—21. 
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an idea of the total heat-energy contained in 
pat which is only Weaminaly at rest. In 

purely theoretical estimate this energy 
sant then be calculated by multiplying half 
of the total mass—that is, half of the sum of 
all the small masses—with the square of a 
velocity which is determined from the velo- 
cities of the separate particles. In like man- 
ner we may conceive of human energy being 
measured by half the human mass multiplied 
with the square of a velocity which we are 
not yet able to compute. But our deficiency 
in this knowledge will not vitiate the truth 
of the deductions I shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher qualities 
by reason of the creative principle of life 
with which he is endowed. His mass, as the 
water in an ocean wave, is being continu- 
ously exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
pendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
increasing or diminishing his velocity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy 
from other substance, and turning it into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man’s mass with the square of 
a certain hypothetical velocity. However we 
may compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
come tothe conclusion that the great problem 
of science is, and always will be, to increase 
the energy thus defined. Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Draper’s “History of the 
Intellectual Development of Europe,” de- 
picting so vividly human movement, I rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
science. Some results of my own efforts 
to this end I shall endeavor briefly to de- 

ibe here. 
ai, then, in diagram a, M represent the 
mass of man. This mass is impelled in one 
direction by a force f, which is resisted by 
another partly frictional and partly negative 
force R, acting in a direction exactly op- 
posite, and retarding the movement of the 
mass. Such an antagonistic force is present 
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in every movement, and must be taken into 
consideration. The difference between these 
two forces is the effective force which im- 
parts a velocity V to the mass M in the 
direction of the arrow on the line represent- 
ing the force f. Inaccordance with the pre- 


DIAGRAM a. 
HUMAN ENERGY. 


ceding, the human energy will then be given 
by the product 4 MV?=3 MV x J, in which 
Mis the total mass of man in the ordinary 
interpretation of the term “mass,” and V is 
a certain hypothetical velocity, which, in 
the present state of science, we are unable 
_ exactly to define and determine. To increase 
the human energy is, therefore, equivalent 
to increasing this product, and there are, as 
will readily be seen, only three ways possible 
to attain this result, which are illustrated in 
the above diagram. The first way, shown 
in the top figure, is to increase the mass 
(as indicated by the dotted circle), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
F to a smaller value r, leaving the mass 
and the impelling force the same, as dia- 
ely shown in the middle figure. 
ite way, which is illustrated in the 
? 
ftoa high 
retarding f. 
dently fixe 
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THE FIRST PROBLEM: HOW TO INCREASE THE 
HUMAN MASS—THE BURNING OF ATMO- 
SPHERIC NITROGEN. 


VieweD generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by aiding and maintaining those forces 
and conditions which tend to increase it; and, 
second, by opposing and reducing those which 
tend to diminish it. The mass will be in- 
creased by careful attention to health, by 
substantial food, by moderation, by regularity 
of habits, by the promotion of marriage, by 
conscientious attention to the children, and, 
generally stated, by the observance of all 
the many precepts and laws of religion and 
hygiene. But in adding new mass to the old, 
three cases again present themselves. Either 
the mass added is of the same velocity as 
the old, or it is of a smaller or of a higher 
velocity. To gain an idea of the relative im- 
portance of these cases, imagine a train 
composed of, say, one hundred 
locomotives running on a track, 
and suppose that, to increase the 
energy of the moving mass, four 
more locomotives are added to the 
train. If these four move at the 
same velocity at which the train is going, the 
total energy will be increased four per cent,: 
if they are moving at only one half of that 
velocity, the increase will amount to only one 
per cent.; if they are moving at twice that ve- 
locity, the increase of energy will be sixteen 
per cent. This simple illustration shows that 
it is of the greatest importance toadd massof 
a higher velocity. Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents,— 
that is, mass of the “same velocity,”—the 
energy will simply increase proportionately 
to the number added. If they are less in- 
telligent or advanced, or mass of “smaller 
velocity,” there will be a very slight gain in 
the energy; butif they are further advanced, 
or mass of “higher velocity,” then the nev 
generation will add very considerably to the 
sum total of human energy. Any addition 


mass of “smaller velocity,” beyond that itr | 
dispensable amount required by the law & | 


pressed in the proverb, “Mens sana 2 
pore sano,” should be strenuously ope 


muscle, as aimed at in 
leges, 1 consider equive 
of “smaller velocity 
mend it, although 
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mind and body, and the highest efficiency of 
performance, is, of course, a prime require- 
ment. The above example shows that th 
most important result to be attained js the 
education, or the increase of the “ Velocit » 
of the mass newly added. ys 
Conversely, it scarcely need be Stated that 
everything that is against the teachings of 
religion and the laws of hygiene is tendin 
to decrease the mass, Whisky, wine tea 
coffee, tobacco, and other such stimulants até 
responsible for the shortening of the lives of 
many, and ought to be used with moderation 
But I do not think that rigorous measures 
of suppression of habits followed through 
many generations are commendable. It is 
wiser to preach moderation than abstinence. 
We have become accustomed to these stimu- 
lants, and if such reforms are to be effected 
they must be slow and gradual. Those who 
are devoting their energies to such ends 
could make themselves far more useful by 
turning their efforts in other directions, as, 
for instance, toward providing pure water, 
For every person who perishes from the 
effects of a stimulant, at least a thousand 
die from the consequences of drinking im- 
pure water. This precious fluid, which daily 
infuses new life into us, is likewise the chief 
vehicle through which disease and death 
enter our bodies. The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 
ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the consequences of this are so disastrous, 
that a philanthropist can scarcely use his ef- 
forts better than by endeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and_steriliza- 
tion of the drinking-water the human mass 
would be very considerably increased. It 
should be made a rigid rule—which might be 
enforced by law—to boil or to sterilize other- 
wise the drinking-water in every household 
and public place. The mere filtering does 
not afford sufficient security against infec- 
tion. All ice for internal uses should Bp 
artificially prepared from water thoroughly 
Sterilized. The importance of eliminating 
germs of disease from the city water 1s oes 
erally recognized, but little is being done 7 
improve the existing conditions, as no sa 
isfactory method of sterilizing great quan- 
tities of water has as yet been brought for- 
ward. By improved electrical appliances He 
are now enabled to produce ozone cheaply 


and in large amounts, and this ideal disin-_ 
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fectant seems to offer a happy solution of 
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Ing the firgt symp i 


& careless neglect of 


actors of mortali 

every new sign of 

making conscienti 

to avert it, we are not only following wise 
laws of hygiene in the interest of our well- 
being and the success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
priceless gift from one whom he loves above 
all, as a marvelous work of art, of unde- 
Scribable beauty and mastery beyond human 
conception, and so delicate and frail that a 
word, a breath, a look, nay, a thought, may 
injure it. Uncleanliness, which breeds dis- 
ease and death, is not only a self-destructive 
but a highly immoral habit. In keeping our 
bodies free from infection, healthful, and 
pure, we are expressing our reverence for 
the high principle with which they are en- 
dowed. He who follows the precepts of hy- 
giene in this spirit is proving himself, so far, 
truly religious. Laxity of morals is a ter. 
rible evil, which poisons both mind and body, 
and which is responsible for a great reduc- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are productive of similar hurtful re- 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to draw them away from their house- 
hold duties and make men out of them, must 
needs detract from the elevating ideal they 
represent, diminish the artistic creative 
power, and cause sterility and a general weak- 
ening of the race. A thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under discus- 
sion, they would not equal a single one, the 
want of food, brought on by poverty, desti- 
tution, and famine. Millions ofindividualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
ties, and notwithstanding the many charita- 
ble efforts, this is still, in all probability, the 
chief evil. Ido not mean here absolute want 

nt of healthful nutriment. 
of food, but va d plentiful food 
How to provide good and plentiful 

: a most important question of 
is, therefore, ] principles the raising 
the: day... On. cone eee rains Rais 
of cattle as a means of providing fo 
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se, in the sense inter- 

ae vetaat ‘undoubtedly tend to 

ass of a “smaller velocity. 

referable to raise vegeta- 

e, that vegetarian- 

e from the 

can 

subsist on p i ork 
even to advantage 1s 
demonstrated fact. 

most exclusively on veget , ; 

rior physique and strength. There 1s no 

doubt that some plant food, such as oat- 

meal, is more economical than meat, and su- 

perior to it in regard to both mechanical and 

mental performance. Such food, moreover, 

taxes our digestive organs decidedlyless, and, 

in making us more contented and sociable, 

produces an amount of good difficult to es- 

timate. In view of these facts every effort 

should be made to stop the wanton and c ruel 

slaughter of animals, which must be de- 

structive to our morals. To free ourselves 

from animal instincts and appetites, which 

keep us down, we should begin at the very 

root from which they spring: we should 

effect a radical reform in the character of 

the food. 

There seems to be no philosophical neces- 
sity for food. We can conceive of organized 
beings living without nourishment, and de- 
riving all the energy they need for the per- 
formance of their life-functions from the 
ambient medium. In a crystal we have the 
clear evidence of the existence of a forma- 
tive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous constitution, or composed of substance 
still more tenuous. In view of this possi- 
bility,—nay, probability,—we cannot apo- 
dictically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitable for the 
existence of life as we conceive it. We 
that Bee ak positive assurance, assert 
ieee nee em might not be present 
meat: aa Is our world, in the very midst of 
S, tor their constitution and life-manifes- 


tation may b 
perceive thon, such that we are unable to 
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does mabap ete ind to provide nourishment 
or the present. 


on such food is very doubtful. 

result of ages of continuous adele the 
we cannot radically change without tayo 
seen and, in all probability, disastrous ee. 
sequences. So uncertain an exper; con. 
should not be tried. By far the begt pee 
seems to me, to meet the ravages of the ww" 
would be to find ways of increasing the evil, 
ductivity of the soil. With this object the 
preservation of forests is of an importanes 
which cannot be overestimated, and in thjg 


connection, also, the utilization of Water. 


power for purposes of electrical transmis. 
sion, dispensing in many ways with the ne. 
cessity of burning wood, and tending thereby 
to forest preservation, is to be strongly ad- 
vocated. But there are limits in the improve. 
ment to be effected in this and similar ways, 
To increase materially the productivity 
of the soil, it must be more effectively 
fertilized by artificial means. The question 
of food-production resolves itself, then, into 
the question how best to fertilize the soil, 
What it is that made the soil is still a 
mystery. To explain its origin is proba- 
bly equivalent to explaining the origin 
of life itself. The rocks, disintegrated by 
moisture and heat and wind and weather, 
were in themselves not capable of maintain- 
ing life. Some unexplained condition arose, 
and some new principle came into effect, and 
the first layer capable of sustaining low or 
ganisms, like mosses, was formed. These, 
by their life and death, added more of the 
life-sustaining quality to the soil, and higher 
organisms could then subsist, and so on and 
on, until at last highly developed plant and 
animal life could flourish. But though the 
theories are, even now, not in agreement as 
to how fertilization is effected, it is a fact, 
only too well ascertained, that the soil can- 
not indefinitely sustain life, and some way 


must be found to supply it with the sul — 


stances which have been abstracted from 
by the plants. The chief and most va 
among these substances are compoun 
nitrogen, and the cheap production 
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combine even with oxygen. But here elec- 
tricity comes to our aid: the dormant affini- 
ties of the element are awakened by an elec- 
tric current of the proper quality. Asa lump 
of coal which has beenin contact with oxygen 
for centuries without burning will combine 
withit when once ignited, so nitrogen, excited 
by electricity, will burn. I did not succeed 
however, in producing electrical discharges 
exciting very effectively the atmospheric 
nitrogen until a comparatively recent date 
although I showed, in May, 1891, in a scien. 
tific lecture, a novel form of discharge or 
electrical flame named “St. Elmo’s hotfire,” 
which, besides being capable of generating 
ozone in abundance, also possessed, as | 
pointed out on that occasion, distinctly the 
quality of exciting chemical affinities. This 
discharge or flame was then only three or four 
inches long, its chemical] action was likewise 
very feeble, and consequently the process of 
oxidation of the nitrogen was wasteful. How 
to intensify this action was the question. 
Evidently electric currents of a peculiar kind 
had to be produced in order to render the pro- 
cess of nitrogen combustion more efficient. 
The first advance was made in ascer- 
taining that the chemical activity of the 
discharge was very considerably increased 
by using currents of extremely high fre- 
quency or rate of vibration. This was an 
important improvement, but practical con- 
siderations soon set a definite limit to the 
progress in this direction. Next, the ef- 
fects of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
most intense chemical action of the dis- 
charge and securing the highest efficiency of 
the process were gradually ascertained. Nat- 
urally, the improvements were not quick in 
coming; still, little by little, Iadvanced. The 
flame grew largerand larger, andits oxidizing 
action more and more intense. From an in- 
ignificant brush-discharge a few inches long 
it developed into a marvelous electrical phe- 
nomenon, a roaring blaze, devouring the Ds 
rogen of the atmosphere and measuring 
sixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplishment. All is not yet done, by any 
fans, but to what a degree my efforts have 
een rewarded an idea may be gained from 
2n Inspection of Fig. 1 (p. 176), which, with its 
itle, is self-explanatory. The flame-like dis- 
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manufacture of 

method, of course, every possible means 
bearing upon the intensity of this action 
and the efficiency of the process will be taken 
advantage of, and, besides, special arrange- 
ments will be provided for the fixation of 
he compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little lapse of time. Steam is 
a simple and effective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospheric nitrogen in unlimited quanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these compounds the soil 
can be fertilized and its productiveness indefi- 
nitely increased. An abundance of cheap 
and healthful food, not artificial, but such as 
we are accustomed to, may thus be obtained. 
This new and inexhaustible source of food- 
supply will be of incalculable benefit to man- 
kind, for it will enormously contribute to the 
increase of the human mass, and thus add 
immensely to human energy. Soon, I hope, 
the world will see the beginning of an indus- 
try which, in time to come, will, I believe, be 
in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
FORCE RETARDING THE HUMAN MASS— THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is partly fric- 
tional and partly negative. To illustrate 
this distinction I may name, for example, 
ignorance, stupidity, and imbecility as some 
of the purely frictional forces, or resistances 
devoid of any directive tendency. On the 
other hand, visionariness, insanity, self-de- 
structive tendency, religious fanaticism, and 
the like, are all forces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed. One knows, for instance, what 
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Were these such that it would be easier to 
build than to destroy, man Would go on unre- 
sisted, creating and accumulating Without 
limit. Such conditions are not of this earth, 
A being which could do this would not be a 
man; it might bea god. Defense wil] always 
have the advantage over attack, but 
alone, it seems to me, can never stop war, 
By the use of new principles of defense we 
can render harbors impregnable against 
attack, but we cannot by such means pre- 


this f 


sting conditions can- 
for a new element 
itself. 


vent two war-ships meeting in battle on the b 


high sea. And then, if we follow this idea 
to its ultimate development, we are led to 
the conclusion that it would be better for 
mankind if attack and defense were just 
oppositely related; for if every country, 
even the smallest, could Surround itself with 
a wall absolutely impenetrable, and could 


defy the rest of the world, a state of things b 


would surely be brought on which would be 
extremely unfavorable to human progress. It 
is by abolishing all the barriers which sepa- 
rate nations and countries that civilization 
is best furthered. 

Again, it is contended by some that the 
advent of the flying-machine must bring on 
universal peace. This, too, I believe to be an 
entirely erroneous view. The flying-machine 
is certainly coming, and very soon, but the 
conditions will remain the same as before. 
In fact, I see no reason why a ruling power, 
like Great Britain, might not govern the 
air as well as the sea. Without wishing 
to put myself on record as a prophet, I do 
not hesitate to say that the next years will 
see the establishment of an “air-power,” and 
its center may not be far from New York. 
But, for all that, men will fight on merrily. 

The ideal development of the war princi- 
ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
potential, explosive energy, like that of an 
electrical condenser. In this form the war- 
energy could be maintained without effort; 
it would need to be much smaller in amount, 
While incomparably more effective. 

As regards the security of a country 
against foreign invasion, it is interesting to 
note that it depends only on the relative, 
and not on the absolute, number of the in- 
dividuals or magnitude of the forces, and 

hat, if every country should reduce the 

ar-force in the same ratio, the security 

ould remain unaltered. An international 
“greement with the object of reducing to a 


imum the war-foree which, in view of 
the present still imperfect education of the - 


"asses, is absolutely indispensable, would, 


Let us go back to the early beginning, 
When the law of the stronger was the only 
law. The light of reason was not yet kindled, 
and the weak was entirely at the mercy 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a club, stone, spear, sling, or 
ow and arrow, and in the course of time, 
instead of physical strength, intelligence be- 
came the chief deciding factor in the battle. 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
So, imperceptibly, after ages of continued 
progress, we have come from the brutal fight 
of the unreasoning animal to what we call 
the “civilized warfare” of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke cigars in the en- 
tr’actes, ready to engage again in deadly 
conflict at a signal. Let pessimists say what 
they like, here is an absolute evidence of 
great and gratifying advance, 

But now, what is the next phase in this 
evolution? Not peace as yet, by any means. 
The next change which should natural fol- 
low from modern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The apparatus 
will be one of specifically gr ‘power, but 
only a few individuals will be required to 
operate it. This evolution will br ig more 
and more into prominence a m ‘hin 
mechanism with the fewest individuals as : 
element of warfare, and the absc 
avoidable consequence of this 
ce ae 
and unmanageable 1 

become 
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rv. Their object is to 
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ir capacity for doing evil. So long as men 
ee “ battle, there will be bloodshed. 
Bloodshed will ever keep up barbarous pas- 
sion. To break this fierce spirit, a radical 
departure must be made, an entirely new 
principle must be introduced, something that 
never existed before in warfare—a principle 
which will forcibly, unavoidably, turn the 
battle into a mere spectacle, a play, a con- 
test without loss of blood. To bring on this 
result men must be dispensed with: machine 
must fight machine. But how accomplish 
that which seems impossible? The answer 
is simple enough: produce a machine capable 
of acting as though it were part of a human 
being—no mere mechanical contrivance, 
comprising levers, screws, wheels, clutches, 
and nothing more, but a machine embodying 
ahigher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and I shall now 
briefly describe how I came to accomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, when I was a boy, I was 
afflicted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
of images which, by their persistence, marred 
the vision of real objects and interfered 
with thought. When a word was said to me, 
the image of the object which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 
whether the object I saw was real or 
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ually the desire arose in me to find Be. ; 
time, what caused the images to q Out, every 
the satisfaction of this desire soca and 
necessity. The next observation | aq 
that, just as these images followed ag q 
of something I had seen, so also the ¢ he 
which I conceived were suggested jp ike 
manner. Again, I experienced the 
sire to locate the image which causeq 
thought, and this search for the origing| 
visual impression soon grew to be a secon 
nature. My mind became automatie, as ¢ 
were, and in the course of years of conti 
almost unconscious performance, I acquire) — 
the ability of locating every time and, asa 
rule, instantly the visual impression which | 
started the thought. Nor is this all. It was 
not long before I was aware that also allmy 
movements were prompted in the same way, 
and so, searching, observing, and verifying 
continuously, year after year, I have, by 
every thought and every act of mine, de 
monstrated, and do so daily, to my absolute 
satisfaction, that I am an ¢ na 
dowed with power of movement, whi 
responds to external stimuli be 


FIG. 2, THE FIRST PRACTICAL TELAUTOMATON. 
A machine haying all its bodily or translatory moyements and the operations of the interior 


mechanism controlled from a distance without wires. The crewless boat shown in the photo; 

contains its own motive power, propelling- and steering-machinery, and numerous other acces- 

sories, all of which are controlled by transmitting from a distance, without Wren clectxtoal oscil- 
Se 0. tions, a 


lations to a circuit carried by the boat and adjusted to respond only to the 


would effect the control of all its moveme 
and operations, and cause it to act, ir 
unforeseen case that might present 
with knowledge, reason, judgm 
perience. But this element 

embody in it b r to 


Speak. As to the capacity for propagation, 
1t could likewise be left out of considera- 
tion, for in the mechanical model it merely 
Signified a process of manufacture. Whether 
the automaton be of flesh and bone, or of wood 
and steel, it mattered little, provided it could 
perform all the duties required of it like an 
intelligent being. To do so, it had to have 
an element corresponding to the mind, which 
Vou. LX.—22. 
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“telautomatics ” has been suggested, which 
means the art of controlling the move- 
ments and operations of distant automatons. 
This principle evidently was applicable to 
any kind of machine that moves on land or in 
the water or in the air. In applying it prac- 
tically for the first time, I selected a boat (see 
Fig. 2). A storage battery placed within 1t 
furnished the motive power. The propeller, 
driven by a motor, represented the locomo- 
tive organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
took the place of the directive organs. As 
to the sensitive organ, obviously the first 
thought was to utilize a device responsive 
to rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
quiry I found that, owing to experimental 
and other difficulties, no thoroughly satis- 
factory control of the automaton could be 
effected by light, radiant heat, Hertzian 
radiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
that any obstacle coming between the opera- 
tor and the distant automaton would place 
it beyond his control. Another reason was 
that the sensitive device representing the 

eye would have to be in a definit iti 
with respect to the distant € position 
need ak: an controlling ap- 
? 1s necessity would impose 


great limitations in the control. Still an- 


other and very important reason was that, 


in using rays, it 
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tions transmitted to it through the groun 
oscillator, which is worked only to five per 
full capacity. 


FIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICAL OSCILLATIONS. 


The icture shows a number of coils, differently attuned and responding to the vibrati transmitted 
them ugh the earth from an electrical oscillator. The large coil on therigtigc discharging strompiy: is coche 
to the fundamental vibration, which is fifty thousand per second; the two larger vertical coils to twice that 


number; the smaller white wire coil to four times that number, and the pernaine ae coils to higher tones, 
The vibrations produced by the oscillator were so intense that they affected percep bly a small coil tuned to the 


twenty-sixth higher tone. 
distant “electrical oscillator.” Thiscircuit, influences affecting its sensitive organs, a 
in responding, however feebly, to the trans- great variety of acts and operations as if it 
mitted vibrations, affected magnets and had intelligence. It will be able to follow a 
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FIG. G. PHOTOGRAPHIC VIEW OF THE ESSENTIAL PARTS OF THE ELECTRICAL OSCILLATOR USED 
: IN THE EXPERIMENTS DESCRIBED. 


invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
pose of blowing up battle-ships, with doubtful 
success. The general impression was that I 
contemplated simply the steering of such a 
vessel by means of Hertzian or other rays. 
There are torpedoes steered electrically by 
wires, and there are means of communicat- 
Ing without wires, and the above was, of 
course, an obvious inference. Had I accom- 
plished nothing more than this, I should have 
made a small advance indeed. But the art 
| have evolved does not contemplate merely 
the change of direction of a movin Nia 
it affords g vessel; 
"4 a means of absolutely controlling. 

oy peel, all the innumerable trans. 
Vements, as well as the operations 
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to submarine and aérial vessels. There is wr 
tually no restriction as to the amount of ex 
plosive it can carry, or as to the distance at 
which it can strike, and failure is almost im- 
possible. But the force of this new principle 
does not wholly reside in its destructiveness. 
Its advent introduces into warfare an ele 
ment which never existed before—a fightin 
machine without men as a means of attach 
and defense. The continuous developmentit 
this direction must ultimately make wat # 
mere contest of machines without men a 
without loss of life—a condition whieh’ 
have been impossible without this new dep 
ture, and which, in my opinion, mus 
reached as preliminary to permanent pe 
The future will either bear out or als 
these views, My ideas on this sub aren 
been put forth with deep conviction, 
a humble spirit. at 
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OF the three possible Solutions of the main 
problem of increasing human energy, this is 
by far the most important to consider, not 
only because of its intrinsic significance, but 
also because of its intimate bearing on all 
the many elements and conditions which de- 
termine the movement of humanity. In order 
to proceed systematically, it would be neces- 
sary for me to dwell on all those considera- 
tions which have guided me from the outset 
in my efforts to arrive at a solution, and 
which have led me, step by step, to the re- 
sults I shall now describe. As a preliminary 
study of the problem an analytical investi- 
gation, such as I have made, of the chief 
forces which determine the onward move- 
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it, Would be of advantage, particular y in 
Vonveying an idea of that hypothetical “ 
locity ” which, ag explained in the beginning, 
IS @ measure of human energy; but to deal 
With this Specifically here, ag | would desire, 
Would lead me far beyond the of the 
Present subject. Suffice it to state that the 
resultant of all these forces is always in 
the direction of reason, which, therefore, de- 
termines, at any time, the direction of human 
movement. This is to say that every effort 
which is scientifically applied, rational, use- 
ful, or practical, must be in the direction in 
which the mass is moving. The practical, 
rational man, the observer, the man of busi- 
ness, he who reasons, calculates, or deter- 
mines in advance, carefully applies his effort 
so that when coming into effect it will be in 
the direction of the movement, making it 
thus most efficient, and in this knowledge 
and ability lies the secret of his success. 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
Son, affects the same and, therefore, changes 


scope 


F AN ELECTRICAL 
INDUCTIVE EFFECT 0 

EXPERIMENT TO ILLUSTRATE AN 

o OSCILLATOR OF GREAT POWER, 


Nl candle-power by currents {n- 
incandescent, lamps Deter tty tock each side, which includes the 


re are wire forming a squa primary circuit energized by the oscillator 


ctly attuned to the vibrations of the oscillator, 


sr cent. of its total capac 


AL EXPLOSI 


ELECTRIC 


PRODUCING 


< 
S 


THE 


CAPACITY OF 


THE 


EXPERIMENT TO ILLUSTRATE 


FIG. #&. 


; a Coil, partly shown in ¢) 


the and face none tograph, © electriell 


F 
reates an alternative moyement of “aon 
tear Tecrvoir is Med tan: of one hundred thousand alternations per secant 
be drng.tW0 fect away esi, "Th pend. bursts at each alternation just at Me Ming al 
- Wn from a waten} and creatin © discharge escapes with a deafening noise, striki yanks 
main at a dis aaee # Commotion of electricity in the earth that SP 

© of three hundred feet from the laboratory: 


FIG. 9. 
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A GREAT ELECTRICAL MOVEMENT. 


The ball shown in the photograph, covered with a polished metallic coating of twenty square feet of 
surface, represents a large reservoir of electricity, and the inverted tin pan underneath, with a sh 


rim, a big opening through which the electricity can escape before filling the reservoir. 
i set in movement is so great that, although most of it escapes through the rim of the 
rovided, the ball or reservoir is nevertheless alternately emptied and filled to over- 


of electricity 
pan or opening 


The quantity 


flowing (as is evident from the discharge escaping on the top of the ball) one hundred and fifty thou- 


sand times per second. 


the direction of the movement, which, how- 
ever, must always take place along the re- 
sultant of all those efforts which, at that 
time, we designate as reasonable, that is, 
self-preserving, useful, profitable, or practi- 
cal. These efforts concern our daily life, our 
necessities and comforts, our work and busi- 
hess, and it is these which drive man onward. 
But looking at all this busy world about 
us, on all this complex mass as it daily throbs 
and moves, what is it but an immense clock- 
by a spring? In the morning, 


. note that all 
ifactured by 
lifted by 


steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our office building, the cars 
that carry us there, are all driven by power; 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind us how much we depend on power. And 
when there is an accidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are affrighted to realize 
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culations and theories, considering man 
eee moved by a force Viewing hj 
ag a mass a b ’ ; £ nis 
inexplicable movement in the light of a 
mechanical one, and applying the Simple 
principles of mechanies to the analysis of 
the same until I arrived at these solutions, 
only to realize that they were taught to me 
in my early childhood. These three words 
sound the key-notesof the Christian religion. 
Their scientific meaning and purpose are now 
clear to me: food to increase the mass, peace 
to diminish the retarding force, and work to 
increase the force accelerating human move- 
ment. These are the only three solutions 
which are possible of that great problem, 
and all of them have one object, one end, 
namely, to increase human energy. When 
we recognize this, we cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
religion is, and in what a marked contrast it 
stands in this respect to other religions. 
It is unmistakably the result of practical 
experiment and scientific observation which 
have extended through ages, while other 
religions seem to be the outcome of merely 
abstract reasoning. Work, untiring effort, 
useful and accumulative, with periods of rest 
and recuperation aiming at higher efficiency, 
is its chief and ever-recurring command. 
Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
creasing the performance of mankind. This 
most important of human problems [ shall 
now specifically consider. 


THE SOURCE OF HUMAN ENERGY —THE 
THREE WAYS OF DRAWING ENERGY FROM 
THE SUN. 


First let us ask: Whence comes all the 
motive power? What is the spring that 
drives all? We see the ocean rise and fall, 
the rivers flow, the wind, rain, hail, and snow 
beat on our windows, the trains and steamers 
come and go; we hear the rattling noise of 
carriages, the voices from the street; we 
cel, smell, and taste; and we think of all 
his. And all this movement, from the surg- 
ing of the mighty ocean to that subtle move- 
Ment concerned in our thought, h 

common cause. Al] this 

rom one single cen 
1 sun. Th 


One 
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of man more of the sun’s energy. We honor 
and revere thos 


life, the 

er with his deep truths, the mathe- 

With his formule, the physicist 

y aws, the discoverer with his prin- 

ciples and secrets wrested from nature, the 

artist with his forms of the beautiful; but 

Who honors him, the greatest of all,—who 

can tell the name of him,—who first turned 

to use the sun’s energy to save the effort of 

a weak fellow-creature? That was man’s first 

act of scientific philanthropy, and its con- 
Sequences have been incalculable. 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
limbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
a bundle of branches to his cave and burned 
them there, he made use of the sun’s stored 
energy transported from one to another 
locality. When he set sail to his canoe, 
he utilized the energy of the sun supplied to 
the atmosphere or ambient medium. There 
can be no doubt that the first is the oldest 
way. A fire, found accidentally, taught 
the savage to appreciate its beneficial heat. 
He then very likely conceived the idea of 
carrying the glowing embers to his abode. 
Finally he learned to use the force of a 
swift current of water or air. It is char- 
acteristic of modern development that prog- 
ress has been effected in the same order. 
The utilization of the energy stored in wood 
or coal, or, generally Speaking, fuel, led to 
the steam-engi ide j 


the ambient medium, 
ward he yet been 


d process in a 
it utilization of t 


undoubtedly 
1 element in the further de- 
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ines. If we 

three lines. 
ent aloné. ea by a cold process 
eae Jectrical energy 1 4! 
‘ ft @ manner, We shall 
of this energy 
If we are 


ying ene 

eae iuation of the energy, 
shai ai, ifr If we realize the 
misson of electrical energy without 


“esos on an industria! scale, we shall be 


Bre ci tensively electric gene- 

rat is Bescon. Whatever we may 

Go, jron will probably be the chief means of 

: a lishment in the near future, possibly 

: “age than in the past. How long its reign 
will last is difficult to tell, for even now alu- 
4 nium is looming up as a threatening com- 
. But for the time being, next to 
ding new resources of energy, it is of 
reatest importance to make improve- 
the manufacture and utilization of 

+ advances are possible in these 
tions, which, if brought about, 
enormously increase the useful per- 


um 


st important factor in 
t contributes more than 


of iron be represented 

should not thin 

the negative f¢ 

eration of all itg retarding 7. 
results, at, say, six. On the | 
estimate the effective impellin be 
in the positive direction Wy g 
by the difference 

which is four. But if, throy 
ment of universal pe 


» aNd all] gt 


for supremacy between nations shout - 
‘ y) 


turned into healthful, ever active 
ductive commercial competition, fhe Pt 
positive impelling force due to iron wed the 
measured by the sum of those two nuh 
which is sixteen—that is, this force a 
have four times its present value, This ul 
ample is, of course, merely intended to x 
an idea of the immense increase in the Use 
performance of mankind which Would regyjs 
from a radical reform of the iron industrigg 
supplying the implements of warfare. 

A similar inestimable advantage jp the 
saving of energy available to man would 
be secured by obviating the great waste of 
coal which is inseparably connected with the 
present methods of manufacturing iron, Jp 
some countries, as in Great Britain, the 
hurtful effects of this squandering of fuel 
are beginning to be felt. The price of coal 
is constantly rising, and the poor are made 
to suffer more and more. Though we are 
still far from the dreaded “exhaustion of the 
coal-fields,” philanthropy commands us to 
invent novel methods of manufacturing iron, 
which will not involve such barbarous waste 
of this valuable material from which we de 
rive at present most of our energy. Itisoill 
duty to coming generations to leave thi 
store of energy intact for them, or at lea 


not to touch it until we shall have perfect 


esses for burning coal more efficient 
e who are to come after us will! 
more than we do. We should be 


1) 
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GE OF ALUMINIUM— DOOM UF 
3 INDUSTRY — THE GREAT CIVI- 
s » 


G Po Y OF THE NEW METAL. 
LIZ ‘ 


in ir f late 
mepesimade: in iron OF °° 
vi ae Be amived virtually at the limits 
ont We cannot hope to in- 


of improve erally its tensile strength, 
e 


aa or malleability, nor can 
ce Beenie it much better as regards 
its Fasgnetic qualities. More recently a no- 
sn was secured by the mixture of a 

oa percentage of nickel with the iron, but 
js not much room for further advance 

jn this direction. New discoveries may be 
ted, but they cannot greatly add to 

the valuable properties of the metal, though 
they may considerably reduce the cost of 
‘manufacture. The immediate future of iron 
js assured by its cheapness and its unrivaled 
mechanical and magnetic qualities. These 
are such that no other product can compete 

: jtnow. But there can be no doubt that, 
a time not very distant, iron, in many of 
s now uncontested domains, will have to 
the scepter to another: the coming age 
the age of aluminium. It is only sev- 
since this wonderful metal was 

ed by Woehler, and the aluminium 

, scarcely forty years old, commands 
attention of the entire world. 

wth has not been recorded in 

civilization before. Not long 

old at the fanciful price 

dollars per pound; to-day 

‘ desired amount for as 


ore, the time is not 
, will be consid- 


The absolutely unavoidable 
of the advance of the alenle £0 86 
will be the annihilation of ‘ean Ing 
dustry. They cannot exist anni 
gether, and the latter is doomed } 
hope of recovery. Lve 
convey an electric ¢ 
jum wires than through copper 2: 
minium castings cost less, ang a 
domestic and other uses copper | 
chance of successfully competing 8 no 
ther material reduction of the price A fitp. 
minium cannot but be fatal to come aly. 
the progress of the former will not , _ 
unchecked, for, as it ever happeng a on 
cases, the larger industry will absorb th 
smaller one: the giant copper interest 
control the pygmy aluminium interests be 
the slow-pacing copper will reduce the live 
gait of aluminium. This will only delay, ng 
avoid, the impending catastrophe. , 
Aluminium, however, will not stop at 
downing copper. Before many years hays 
passed it will be engaged in a fierce struggle 
with iron, and in the latter it will find ay 
adversary not easy to conquer. The issue of 
the contest will largely depend on whether 
iron shall be indispensable in electric ma 
chinery. This the future alone can de 
cide. The magnetism as exhibited in iron 
is an isolated phenomenon in nature. What 
it is that makes this metal behave so radi- 
cally different from all other materials in 
this respect has not yet been ascertained, 
though many theories have been suggested. 
As regards magnetism, the molecules of the 
various bodies behave like hollow 
partly filled with a heavy fluid and 
in the middle in the manner of a 
tly some disturbing influence 
ses each molecule, lik 
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the advantages it offers are only apparent, 
So long as we use feeble magnetic forces i 
is by far superior to any othoy material; byt 
if we find ways of producing freat magnetic 
forces, then better results will be obtainable 
without it. In fact, I have already produced 
electric transformers in which no iron is 
employed, and which are capable of per- 
forming ten times as much work per pound 
of weight as those with iron. This result is 
attained by using electric currents of a very 
high rate of vibration, produced in novel 
ways, instead of the ordinary currents now 
employed in the industries. I 
ceeded in operating electric motors without 
iron by such rapidly vibrating 
the results, so far, have been inferior to those 
obtained with ordinary motors constructed 
of iron, although theoretically the former 
should be capable of performing incompa- 
rably more work per unit of weight than the 
latter. But the Seemingly insuperable diffi- 
culties which are now in the way may be 
overcome in the end, and then iron will be 
done away with, and all electric machinery 
will be manufactured of aluminium, in all 
probability, at prices ridiculously low. This 
would be a severe, if not a fatal, blow to 
iron. In many other branches of industry, 
as ship-building, or wherever lightness of 
structure is required, the progress of the 
new metal will be much quicker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. It is highly 
probable that in the course of time we shall 
be able to give it many of those qualities 
which make iron so valuable. ; 
While it is impossible to tell when this 
industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that in times to 
come it will be the chief means of increasing 
huma rmance. It has in this respect 
oi ‘ by far than tho 
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have also suc- fl 


currents, but f 


and, eith 
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re human progress. 
akes it far more easy 
& objects manufactured. By 
rt property it will revolutionize 
naval Construction, and in facilitating trans- 
Port and travel it will add enormously to 
the useful performance of mankind. But its 
greatest civilizing potency will be, I believe, 
I aerial travel, which is sure to be brought 
about by means of it. Telegraphic instru- 
ments will slowly enlighten the barbarian. 
Electric motors and lamps will do it more 
quickly, but quicker than anything else the 
ying-machine will do it. By rendering 
travel ideally easy it will be the best means 
or unifying the heterogeneous elements of 
humanity. As the first step toward this 
realization we should produce a lighter stor- 
age-battery or get more energy from coal. 


EFFORTS TOWARD OBTAINING MORE ENERGY 
FROM COAL—THE ELECTRIC TRANSMIS- 
SION—THE GAS-ENGINE—THE COLD-COAL 
BATTERY. 


I REMEMBER that at one time I considered 
the production of electricity by burning coal 
in a battery as the greatest achievement to- 
ward advancing civilization, and I am sur- 
prised to find how much the continuous study 
of these subjects has modified my views. It 
now seems to me that to burn coal, however ' 
efficiently, in a battery would be a mere 
makeshift, a phase in the evolution toward 
something much more perfect. After all, in 
generating electricity in this manner, we 
should be destroying material, and this would 
be a barbarous process. We ought to be 
able to obtain the energy we need without 
consumption of material. But Il am far from 
underrating the value of such an efficient 
method of burning At the present 
time most ive | es from coal, 
S products, it 
Infortunately, 
dopted, the larger 
coal is uselessly 
-engines utilize 
energy. Even 
particularly of late, 
able, there is still a 
on. In our electric- 


RAS! 


r mo 


—— of the 
of electric power 
’h in the economy of en 
, from coal. E 


TH 


it though the solution 
) a permanent one, 
dto the exhaus- 


a 
material. [afforts to- 

re energy from coal are 

ade chiefly in two directions — 

‘ng electricity and by producing 


ne power purposes. In both of 
ste ble Beiceis has already been 


alternating-current 
transmission marks 
ergy available 
vidently all electrical 


tained from a waterfall, saving so 
el, is a net gain to mankind, which 


more eff 


ective as it is secured with 
of human effort, and as 


» expenditure 
+ perfect of all known methods of 
energy from the sun contributes in 


i 


s to the advancement of civiliza- 


electricity enables us also to get 
much more energy than was 
jn the old ways. Instead of 
e coal to distant places of 
burn it near the mine, de- 

the dynamos, and trans- 

, remote localities, thus 

ble saving. Instead of 

ry in a factory in the 

and shafting, we 

steam-power and 

n this manner it 

two or three 

power from 

y other im- 
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would do away with 
terially the speed and t 
of the liners. 

Still more ene 
from coal by ti 
the economy © 
probably twice t 
The introduction he gas AM-en 9: 
much facilitated by the impo tem it te 
gas industry. Wit! per ane g 2 
electric light more and more oF Use of He 
utilized for heating and motive. the gas i 
poses. In many instances gas Bt.. up 
tured close to the coal-mine anq Mannfae. 
to distant places of consumption nent 
able saving both in the cost of trai eae T 
and in utilization of the energy of ti 
being thus effected. In the present the fg 
the mechanical and electrical arts fie of 
rational way of deriving energy from © Teag 
evidently to manufacture gas close a 
coal store, and to utilize it, either on al be 
or elsewhere, to generate electricity Pi 
dustrial uses in dynamos driyen } aa 
engines. The commercial success of ra 
plant is largely dependent upon the produ 
tion of gas-engines of great nominal howe 
power, which, judging from the keen activity 
in this field, will soon be forthcoming. In. 
stead of consuming coal directly, as usual, 
gas should be manufactured from it ani 
burned to economize energy. 

But all such improvements cannot be more 
than passing phases in the evolution towarl 
something far more perfect, for ultimately 
we must succeed in obtaining electri 
from coal in a more direct way, involving 
great loss of its heat-energy. Whether col 
can be oxidized by a cold process is still @ 
question. Its combination with oxygel ® 
ways evolves heat, and whether the ent 
of the combination of the carbon W! 


other element can be turned direct 
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such positive methods as those whic} 
available in the treatment of many p) acer 
problems. The res ult, if possible Sail te 
arrived at through patient trying rather " e 
through deduction or calculation, The ae 
will soon come, however, when the che niet 
will be able to follow a course clearly m nicl 
out beforehand, and when the process Bde 
arriving at a desired result wil] be onsets a 
structive. The cold-coa] battery ule ees 
a great impetus to electrical] develo mete 
it would lead very shortly to a pratioaliat ; 
ing-machine, and would enormously enha s 
the introduction of the automobile Pit 
these and many other problems will be bet- 
ter solved, and in a more Scientific manner. 
by a light-storage battery. ) 


ENERGY FROM THE MEDIUM—THE WINDMILL 
AND THE SOLAR ENGINE— MOTIVE POWER 
FROM TERRESTRIAL HEAT—ELECTRICITY 
FROM NATURAL SOURCES. 


BESIDES fuel, there is abundant material 
from which we might eventually derive 
power. An immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. I once constructed such an en- 
gine, and it operated satisfactorily. 

But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago I came to this 
conclusion, and to arrive at this result only 
two ways, as before indicated, appeared pos- 
sible—either to turn to use the energy of 


un’s 


ocality 
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Sorrowfy] 7 5 
hem be The - 
tide-motor w, 
chance of 
Windmill, 


199 


that a wave- or 
arule, but a small 
commercially with the 
by far the better ma- 
much | greater amount 


But there are 
ideally simple 
’s energy. The 


modynamic engine, driven by a volatile fluid 
evaporated in a boiler by the heat of the 
rays. Butcloserinvestigation of this method, 
and calculation, showed that, notwithstand- 
ing the apparently vast amount of energy _ 
received from the sun’s rays, only a small 


fraction of that energy could be actually 


this manner. Furthermore, the 
ed through the sun’s radiations 
and the same limitations as 

the windmill I found to exist 

a long study of this mode 

power from the sun, 


utilized i 


ves in 
be. In fa 
to any dep 
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to the center 
4 vi th. The difficulties of 
{placing boilers at depths 
abe eet, corresponding 
about 120°C., 


, an : 
way of the intern 

a Hepould not be neces- 

th at all in me a 

stored terrestrial heat. 

ead oe f the earth and the 


er which could be obtained in 
ould be, without further pro- 


roduced by natural causes is 
energy which might be 

. Lightning discharges 
unts of electrical energy, 
utilize by transforming and 
s ago I made known a 
transformation which 

t of this task easy, but 

of lightning dis- 

complish. It is 

t electric cur- 
ough the earth, 
n the earth and 
e of electrical 


ortion to the 
dtwo 


the earth. So, 
my observations, 
that the earth, 


Dp, COns 
ONdeng, 
a Sreat 
to the uses of man, if jt want be tur, 
reach with a wire to great altitudes 
It is possible, and even probable th; 
will be, in time, other resources da 
opened up, of which we have no iia 
now. We may even find ways of ap rig 
forces such as magnetism or gravis 
driving machinery without using any oth 
means. Such realizations, though highly ip. 
probable, are not impossible. An erin 
will best convey an idea of what we can fa 
to attain and what we can never attain 
Imagine a disk of some homogeneous mate. 
rial turned perfectly true and arranged tg 
turn in frictionless bearings on a horizonts| 
shaft above the ground. This disk, being un- 
der the above conditions perfectly balanced, 
would rest in any position. Now, it is possi. 
ble that we may learn how to make sucha 
disk rotate continuously and perform work 
by the force of gravity without any further 
effort on our part; but it is perfectly im 


Con, 
ey 
ile ty 


het, 


ergy 


possible for the disk to turn and to do work, 
without any force from the outside. If it” 


could do so, it would be what is designated 
scientifically as a “ perpetuum mobile,” am 
chine creating its own motive power. Tomake 
the disk rotate by the force of gravity we have 
only to invent a screen against this fore 


By such a screen we could prevent this foree 
from acting on one half of the disk, al 


the rotation of the latter would follow. 
least, we cannot deny such a possibility ¥ 
We know exactly the nature of the 


moun 3 


a EE a A 


oa 
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to me for the first time, though ] Was the 
unacquainted with a humber of the f; Ri 
mentioned, a survey of the Various w 
utilizing the energy of the medium Convinced 
me, nevertheless. that to arrive ata thor 
oughly satisfactory practical Solution a rad- 
ical departure from the methods then know : 
had to be made. The Windmill, the Solar e 
gine, the engine driven by terrestria] helt 
had their limitations in the amount of power 
obtainable. Some new way had to be ain os 
ered which would enable us to get ders 
energy. There was 
the medium, but 
available for th 


-energy 
It away 


mpossible for an 

f-acting machine 

edium below the 

ding, and operate 

These statements 

Evidently a living 

hing, and since the 

life which I have 

nvinced me that a living 

being is only an automaton, or, otherwise 

stated, a “self-acting engine,” I came to 

the conclusion that it was possible to con- 

struct a machine which would do the same. 

As the first step toward this realization I con- 

ceived the following mechanism. me 
a thermopile consisting of a number of ie 

of metal extending from the earth to e 

Space beyond the atmosphere. The 


eit, 


~ WAS it not 
* Condition Witho 


B ra9 fr 
Ut was j Possible to realize a similar 


ut Necesgarij] 
“aTlY going to a 
ve, for the sake of illustra- 


eight? Concej 


DIAGRAM b, OBTAINING ENERGY FROM THE 
AMBIENT MEDIUM. 


A, medium with little ener i; B, B, ambient medium 
with much energy ; 1 path of the energy. 


tion, an inclosure T, as illustrated in dia- 
gram 6, such that energy could not be 
transferred across it except through a chan- 
nel or path O, and that, by some means or 
other, in this inclosure a medium were main- 
tained which would have little energy, 
that on the outer 

would be th 

much energy. 

energy would fl 

dicated by the 

verted on its 

of energy. 

condition be at 


would then be com- 

which could be con- 

or other form of en- 

ergy, and utilized. By realizing such a plan, 
we should be enabled to get at any point of 


the globe a continuous supply of energy, 


ay and night. More than this, reasoning 
dey ea aly t, it would seem possible to 

quick circulation of the medium, 
the energy at a very rapid 


s an idea which, if realizable, 

appy solution of the problem of 

“eal the medium. But was 

convinced myself that it was 

of ways, of which one is the 

regards heat, we are at a high 
representec 
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evel, and, consequently, 
ater of the lake run 
are able to let heat 

travel up into the 


to low | 
can let the W 
so we 


mopile, 

ay alge n portion 0 
Se the seat " flow in continually? To 
iste such a “sink,” or “cold hole,” as we 
ight say, in the medium, would be equiva- 
iat to producing in the lake a space either 
empty or filled with something much lighter 
than water. This we could do by placing in 
the lake a tank, and pumping all the water 
out of the latter. We know, then, that the 
water, if allowed to flow back into the tank, 
would, theoretically, be able to perform ex- 
actly the same amount of work which was 
used in pumping it out, but not a bit more. 
‘ ently nothing could be gained in this 
operation of first raising the water 
letting it fall down. This would 
ean that it is impossible to create such a 
ik in the medium. But let us reflect a 
mt. Heat, though following certain 
al laws of mechanics, like a fluid, is 
t is energy which may be con- 
o other forms of energy as it 
high to a low level. To make 
analogy complete and true, 
ssume that the water, 
tank, is converted into 
taken out of it 
ry little, 
d 


This would by n ideal way of obt 
tive powel CO not know 0 
absolutely perfect ft fame y 
sion, and conseq: ently some has a “CO 
; at 
erally reach the low level, whic Wi 
say, In our mechanical analo 
water will arrive at the } 
and a gradual and slow 
will take place, 3 
pumping out. But evidently ther 
less to pump out than flows in, or, in of 
words, less energy will be needed iB matte 
tain the initial condition than jg develos ‘ 
by the fall, and this is to say that Bh 
energy will be gained ‘from the medium, 
What is not converted in flowing down pe 
just be raised up with its own energy, ang 
what is converted is clear gain. Thus the 
virtue of the principle I have discovereq Te- 
sides wholly in the conversion of the energy 
on the downward flow. 


process o 


FIRST EFFORTS TO PRODUCE THE SELF-ACT- 
ING ENGINE—THE MECHANICAL OSCILLA- 
TOR—WORK OF DEWAR AND LINDE— 
LIQUID AIR. 


HAVING recognized this truth, I began to 
devise means for carrying out my idea, 
and, after long thought, I finally conceived 
a combination of apparatus which should 
make possible the obtaining of power from 
the medium by a process of continuous cool 
ing of atmospheric air. This apparatus, by 
continually transforming heat into mechan 
ical work, tended to become colder and 

and if it only were practicable to reach a 

low temperature in this manner, then 

for the heat could b 
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vestigation of the principles involvanue 
calculation, now showed chug Nebr it 
aimed at could not be reached ina practi 
cal manner by ordinary machinery, ag I had 
in the beginnii & expected. This led me a 
a next step, to the study of a type of en rine 
generally designated ag “ turbine,” wien “ 
first seemed to offer better chances fous 
realization of the idea. Soon I found, h : 
ever, that the turbine, too, was unsuitable, 
But my conclusions showed that if an en 
of a peculiar kind could be brought Bye 
high degree of perfection, the plan Thad cae 
ceived was realizable, and [ resolved to pro- 
ceed with the development of such an antitg 
the primary object of which was to secure 
the greatest economy of transformation 
of heat into mechanical energy. A charac- 
teristic feature of the engine was that the 
work-performing piston was not connected 
with anything else, but was perfectly free to 
vibrate at an enormous rate. The mechan- 
ical difficulties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow progress. This 
work was continued until early in 1892, when 
I went to London, where I saw Professor 
Dewar’s admirable experiments with liquefied 
gases. Others had liquefied gases before, and 
notably Ozlewski and Pictet had performed 
creditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way differ- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by 
transforming heat into mechanical work, and 
I returned, deeply impressed with what I had 
seen, and more than ever convinced that my 
plan was practicable. The work temporarily 
interrupted was taken up anew, and soon I 
had in a fair state of perfection the engine 
which I have named “the mechanical oscil- 


lator.” In this machine I succeeded in doing 
ant and lubri- 


id a vibration 
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accoun ' 
abi ied other Pressing Work, I was un- 

Shi pare for publication. © th 
occasion | exposed th ase n that 
mechanical oscillator bn thee 
Pose of this machi eel ee es) Dur 
the first time me 18 explained here for 

In the process, ag ] had primari 

E : 88, as arily con- 
celved it, for the utilization of the auergy 
of the ambient medium, there were five 
prcinbt! ene in combination, and each 

€ had to be newly designed and per- 
fected, as no such machines existed. The 
mechanical oscillator was the first ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
4n_alr-compressor of a design in certain re- 
Spects resembling that of the mechanical 
oscillator. Similar difficulties in the con- 
struction were again encountered, but the 
work was pushed vigorously, and at the 
close of 1894 I had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
virtually to any desired pressure, incom- 
parably simpler, smaller, and more efficient 
than the ordinary. I was just beginning 
work on the third element, which together 
with the first two would give a refrigerating 
machine of exceptional efficiency ‘and sim- 
plicity, when a misfortune befell me in the 
burning of my laboratory, which crippled my 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liquefaction 
of air by a self-cooling process, demonstrat- 
ing that it was practicable to proceed with 
the cooling until liquefaction of the air took 
place. This was the only experimental proof 
which I was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liquefaction of air bya self-cooling pro- 
cess was not, as popularly believed, an acci- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 

This fascinating advance, I 


f liquid air has been carried 
is in Germany, on a scale 
in in any other country, and 
duct has been applied for a 

s. Much was expected of 
but so far it has been 

5 By the use of 

I am perfecting, its cost 
greatly lessened, but even 
orcial success will be ques- 
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n used as a refrigerant it is 

its temperature 1s a 

; is as expensive to 
necessarily cay. oe very low temperature 
maintain ets it very hot; it takes coal to 
oa Rae old. In oxygen manufacture it 
Seat t compete with the electrolytic 
a Ror use as an explosive it is un- 
method. its low temperature again 


i se i 
aaa to a small efficiency, and for 
contive-power purposes its cost is still by far 


ich. It is of interest to note, how- 
i in driving an engine by liquid air 
a certain amount of energy may be gained 
from the engine, or, stated otherwise, from 
the ambient medium which keeps the engine 
warm, each two hundred pounds of iron- 


casting of the latter contributing energy at 


Lec 


the rate of about one effective horse-power 
ing one hour. But this gain of the con- 


‘- Stier is offset by an equal loss of the 


cer. 


details are still to be perfected 
culties of a different nature to 
and I cannot hope to produce 
machine deriving energy from 
medium for a long time yet, 
y expectations should material- 
rcumstances have occurred 
‘ded my work of late, but 

the delay was beneficial. 

ns was that I had ample 

he ultimate possibili- 

might be. I worked 

convinced that the 

method of ob- 


industrial 
but a disco: 
view. I ob) 


could never } 
¥Y Which 
d that 
phere, 


ditions thy 

a high insulat 
ties, and so | 
any, amount of electrics 
difficulties in the way 9 


ng ¢ ner 
were seemingly insuperable 
sures of many nies of volteneee 
produced and handled; generatin an be: 
of a novel kind, capable of withstands 
immense electrical stresses, had to ete 
vented and perfected, and a complete fen 
against the dangers of the high-tension, ‘ 
rents had to be attained in the System betel 
its practical introduction could be onl 
thought of. All this could not be done ia 
few weeks or months, or even years, The 
work required patience and constant appl 
cation, but the improvements came, though 
slowly. Other valuable results Were, how. 
ever, arrived at in the course of this long: 
continued work, of which I shall endeavor tp 
give a brief account, enumerating the chief 
advances as they were successively effected, 
The discovery of the conducting proper- 
ties of the air, though unexpected, was only 
a natural result of experiments in a special 
field which I had carried on for some years 
before. It was, I believe, during 1889 that 
certain possibilities offered by extremely 
rapid electrical oscillations determined me 
to design a number of special machines 
adapted for their investigation. Owing 
the peculiar requirements, the construe 
of these. machines was very difficult, 
isumed much time and effort; b 
nm them was generously reward 
by their means several no 
ant results 
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developed to such an extent the 
forms alegitimate and imports 
of medical science, 


tainable with these oscillationg 
experiments undreamed of then 

readily performed by their means, 
member with pleasure how, ni 
I passed the discharge of Owerful induc. 
tion-coil through my body to demonstrate 
before a scientific society the comparative 
harmlessness of very rapidly Vibrating elec- 
tric currents, and I can stil] recall the ag- 
tonishment of my audience. 
undertake, with much less apprehension than 
[had in that experiment, to transmit through 


we small amounts of electri- 
i this line algo my efforts 
arded with similar success, 
Fig.3 (see p.186) 
4ins, an actual 
ffeeted with ap- 
experiments her 
at a degree 


d since m 


I would now 


my body with such currentg the entire elec. ; 


trical energy of the dynamos now workin 
at Niagara—forty or fifty thousand horse- 
power. I have produced electrical oscilla. 
tions which were of such intensity that 
when circulating through my arms and chest 
they have melted wires which joined my 
hands, and still I felt no inconvenience, ] 
have energized with such oscillations aloopof 
heavy copper wire so powerfully that masses 
of metal, and even objects of an electrical 
resistance specifically greater than that of 
human tissue, brought close to or placed 
within the loop, were heated to a high tem- 
perature and melted, often with the violence 
of an explosion, and yet into this very space in 
which this terribly destructive turmoil was 
going on I have repeatedly thrust my head 
without feeling anything or experiencing in- 
jurious after-effects. 

Another observation was that by means of 
such oscillations light could be produced in 
a novel and more economical manner, which 
promised to lead to an ideal system of elec- 
tric illumination by vacuum-tubes, dispens- 
ing with the necessity of renewal of lamps 
or incandescent filaments, and possibly 
also with the use of wires in the interior 


& may in this way b 


kind of electrical devi 
After demonstrating the practicability of 
this method of transmission, the thought 
naturally occurred to me to use the earth as 
a conductor, thus dispensing with all wires. 
atever electricity may be, it is a fact 
that it behaves like an incompressible fluid, 
and the earth may be looked upon as an 
Immense reservoir of electricity, which, I 
thought, could be disturbed effectively by a 
properly designed electrical machine. Ac- 
cordingly, my next efforts were directed to- 
ward perfecting a special apparatus which 
would be highly effective in creating a dis- 
turbance of electricity in the earth. The 
progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until I finally succeeded in perfecting a novel 
kind of transformer or induction-coil, particu- 
larly suited for this special purpose. That it 
is practicable, in this manner, not only to 
transmit minute amounts of electrical energy 
for operating delicate electrical devices, as I 
contemplated at first, but also electrical en- 
ergy in appreciable quantities, will appear 
from an inspection of Fig. 4 (see p. 186), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the effect. 


== 
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_ “WIRELESS” TELEGRAPHY—THE SECRET 

TONING —ERKORS IN THE HERTZIAN INVES- 
- MGATIONS—A RECEIVER OF WONDERFUL 


_ SENSITIVENESS. oe 
; tvaluable result of my experiment 

j ee line a system of folagrenhy whe 

| out wires resulted, which I described in two 
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at February 
i in Fe ; 

a. eee. It is me- 
‘Hlustrated in dia- 

er part of which 

] arrange- 

one the lower part illustrates 
its mechanical analogue. The 
system is extremely simple in 
principle. Imagine two tuning- 
forks F, F,, one at the sending- 
and the other at the receiving- 
station respectively, each hav- 


ing attached to its lower prong 


a minute piston p, fitting in a 
cylinder. Both the cylinders — 
communicate with a large reservoir /, with 
elastic walls, which is supposed to be closed 
and filled with a light and incompressible 
fluid. By striking repeatedly one of the 
prongs of the tuning-fork F, the small piston 
p below would bevibrated, and its vibrations, 
transmitted through the fluid, would reach 
the distant fork F’,, which is “tuned” to the 
fork F, or, stated otherwise, of exactly the 
same note as the latter. The fork F, would 
now be set vibrating, and its vibration would 
tensified by the continued action of the 


ich may be used for recording 
In this simple way messages 
tween thetwostations, 

ovided for this 


LY ILLUSTRATED 


spread through the ground and reach 
the distant vertical receiving-wire ESP 
exciting corresponding electrical oscillations 
in the same. In the latter wire or circuit jg 
included a sensitive device or receiver S, 
which is thus set in action and made to op. 
erate a relay or other appliance. Each sta. 
tion is, of course, provided both with a source 
of electrical oscillations S and a sensitive 
receiver S;, and a simple provision is made 
for using each of the two wires alternately 
to send and to receive the messages. 
The exact attunement of the two circuits 
Secures great advantages, and, in fact, it is 
essential in the practical use of the 
In this respect many popular errors exist, 
and, as a rule, in the technical reports on 
this subject circuits and appliances are 
scribed as affording these advantages 
from their very nature it is evide 
this is impossible. 
best resul 
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1 Wig. 5 (p. 187), which 

ned by its note. 
escribed thege simple Principles 
y without wires ] have had fre- 
ion to note that the identical 
feature ! elements have bee 
the evident belief that the si 
ing transmitted to consgide 

by “Hertzian” radiations, * 

of many misapprehensiong t 
vestigations of the lament 
given rise. About thirty-three years ago 
Maxwell, following UP a suggestive ex- 
periment made by Faraday in 1845, evolved 
an ideally simple the 
connected light, radi 
cal phenomena, intery 
all due to vibr 


illustrat 
ciently « 
Sinc 
of teleg 
quent On 


is suffi- 


his experi- 
discovered. 
d reaching 
0 point out 
The strength of the proofs 
d by Hertz in support of 
Maxwell’s theory resided in the correct esti- 
mate of the rates of vibration of the circuits 
he used. But I ascertained that he could 
not have obtained the rates he thought he 
was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the presence of air, 
which produces a dampening effect upon a 
rapidly vibrating electric circuit of high 
pressure, as a fluid does upon a vibrating 
tuning-fork. I have, however, discovered 
Since that time other causes of error, 
and I have long ago ceased to look upon 
his results as being an experimental veri- 
fication of the poetical conceptions o: 
Maxwell. The work of the great Ge 
Physicist has sas as an i e st 
contemporary elec 
has likewise, in a 


INCRBRA 


g communication 


to any distance 
earth or enviro 


ning medium, the 
t Summation of which I consid- 
@nscendent importance, chiefly on 
of the moral effect which it could 
to produce univ 
this end 


ery of a singular electri- 
which I described early 
es delivered before some 
S abroad, and which I 
have called a “rotating brush.” This is 
a bundle of light which is formed, under 
certain conditions, in a vacuum-bulb, and 
which is of a sensitiveness to magnetic 
and electric influences bordering, so to 
speak, on the Supernatural. This light- 
bundle is rapidly rotated by the earth’s 
magnetism as Many as twenty thousand 
times per second, the rotation in these 
parts being opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic equator it should not rotate 
at all. In its most Sensitive state, which is 
difficult to attain, it is responsive to electric 
or magnetic influences to an incredible de- 
gree. The mere stiffening of the muscles of 
the arm and consequent slight electrical 
change in the body of an observer standing 
at some distance from it, will perceptibly 
affect it. When in this highly sensitive state 
it is capable of indicating the slightest mag- 
netic and electric changes taking place in 
the earth. The observation of this wonder- 
ful phenomenon impressed me strongly that 
unication at any distance could be 
easily effected by its means, provided that 
apparatus could be perfected capable of 

ucing an electric or magnetic change 

ate, however small, in the terrestrial 
globe or environing medium. 


OPMENT OF A NEW PRINCIPLE—THE 
TRICAL OSCILLATOR —PRODUCTION OF 
SE ELECTRICAL MOVEMENTS—THE 
‘1H RESPONDS TO MAN—INTERPLANE- 
COMMUNICATION NOW PROBABLE. 


to concentrate my efforts upon 
a task, though it involved 


cal 
in ] 
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tl j ies to be mas- 
: e difficulties to be 
reat aacrifce Cort I could Bee. is 
ae te Re tot hi hI would 
summa el of other work to which ihe 
meant ere to devote myself, but 
ee th ; conviction cnt wy preieee 
: sefully employed; 
oy wend that Be cofficient apparatus for 
the production of powerful electrical oscilla- 
ee vas needed for that specific pur- 
Een th key to the solution of other 
Se cnctri ] and, in fact, human 
ost important electrical ana, ict, h 
“ blems. Not only was communication, to 
a“ distance, without wires possible by its 
ad but, likewise, the transmission of en- 
=e great amounts, the burning of the 
Siraepheric nitrogen, the production of an 
efficient illuminant, and many other results 
of inestimable scientific and industrial value. 
Finally, however, I had the satisfaction of 
accomplishing the task undertaken by the 
use of a new principle, the virtue of which 
_ is based on the marvelous properties of the 
electrical condenser. One of these is that 
can discharge or explode its stored energy 
| an inconceivably short time. Owing to 
‘it is unequaled in explosive violence. 
‘plosion of dynamite is only the breath 
‘consumptive compared with its dis- 
Tt is the means of producing the 
st current, the highest electrical 
, the greatest commotion in the 
nother of its properties, equally 
that its discharge may vibrate 
to many millions per 


| the happy idea 
rt to the con- 
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poses I ong 
for other } 
for othe 

of vibration or 


j Sure: p 
certain other Ww 


oe e] 
e 
5s. 7, 8, 9, and 10, of experinne apy 
with such an oscillator, ma . 

illustrate some of these features 
an idea of the magnitude of the effee th 
ally produced. The completeness of the Pin 
of the figures referred to makes a forg’’ 
description of them unnecessary, her 

However extraordinary the Tesultg gh 
may appear, they are but trifling compan 
with those which are attainable bya arate 
designed on these same principles, T hay, 
produced electrical discharges the actual 
path of which, from end to end, Was prob. 
ably more than one hundred feet long: 
it would not be difficult to reach lengths one 
hundred times as great. I have produ 
electrical movements occurring at the Tate 
of approximately one hundred thousand 
horse-power, but rates of one, five, or ten 
million horse-power are easily practicable. 
In these experiments effects were devel 
incomparably greater than any ever 
duced by human agencies, and yet these re- 
sults are but an embryo of what is to he. 

That communication Without wires to any 
point of the globe is practicable with 
apparatus would need no demonst) 
but through a discovery which I mad 
tained absolute certitude. Popular 
plained, it is exactly this: When we 
the voice and hear an echo in r 
know that the sound of the voi 
have reached a distant wall, 
and must have been reflecte 

es / 


IID feof ot fp I fl | 
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globe; we may determine the 
ion or course of a Moving ob- 
ject, such as a vessel at Sea, the distance 
traversed by the same, or its Speed; or We 
r the earth a wave of electricit 
traveling at any rate We desire, from the 
pace of a turtle up to lightning speed, 
With these developments we have every 
reason to anticipate that in a time not very 
distant most telegraphic Messages across the 
oceans will be transmitted Without cables 
For short distances we need a “ Wireless ” 
telephone, which requires no expert opera- 
tors. The greater the Spaces to be bridged 
the more rational becomes communication 
without wires. The cable is not only an easily 
damaged and costly instrument, but it limits 
us in the speed of transmission by reason of a 
certain electrical property inseparable from 
its construction. A properly designed plant 
for effecting communication without wires 
ought to have many times the working Capa- 
city of a cable, while it will involve incom- 
parably less expense. Not a long time will 
pass, I believe, before communication by cable 
will become obsolete, for not only will sig- 
naling by this new method be quicker and 
cheaper, but also much safer. By using 


region ol 
relative po 


may send 0 


Some new means for isolating the messages 


which I have contrived, an almost perfect 
privacy can be secured. 

I have observed the above effects so far 
only up to a limited distance of about six 
hundred miles, but inasmuch as there is 
virtually no limit to the power of the vi- 
brations producible with such an oscillator, 
I feel quite confident of the success of 
such a plant for effecting transoceanic 
communication. Nor is this all. My mea- 
surements and calculations have shown that 
it is perfectly practicable to produce on our 
globe, by the use of these principles, an 
electrical movement of such magnitude 
that, without the slightest doubt, its effect 
will be perceptible on some of our nearer 
planets, as Venus and Mars. Thus from 
mere possibility interplanetary communi- 
cation has entered the stage of p 
bility, In fact, that we can 
distinct effect on on 
this nove 
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HUMAN ENERGY, 


Na reflector—¢ 
Posed oh 
the 
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But by 

ould be 

he larger portion of 
ansmitted to the planet 

» and the chances of affect- 
re thereby increased many 


_ Besides machinery for producing vibra- 
tions of the required power, we must have 
delicate means capable of revealing the ef- 
fects of feeble influences exerted upon the 
earth. For such purposes, too, I have per- 
fected new methods. By their use we shall 
likewise be able, among other things, to 
detect at considerable distance the presence 
of an iceberg or other object at sea. By 
their use, also, I have discovered some ter- 
restrial phenomena stil] unexplained. That 
We can send a message to a planet is cer- 
tain, that we can get an answer is probable: 
man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY TO 
ANY DISTANCE WITHOUT WIRES—NOW 
PRACTICABLE—THE BEST MEANS OF IN- 
CREASING THE FORCE ACCELERATING THE 
HUMAN MASS. 


THE most valuable observation made in 
the course of these investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. The experiments showed 
that the air at the ordinary pressure be- 
came distinctly conducting, and this opened 
up the wonderful prospect of transmit- 
ting large amounts of electrical ener; 
for industrial purposes to great distances 
without wires, a possibility which, up to that 
time, was thought of only as a scientific 
dream. Further investigation revealed the 
important fact that the conductivity im- 
parted to the air by these electrical impulses 
i millions of volts increased very 
the degree of rarefaction, so 
ta at very moderate altitudes, 
ly accessible, offer, to all ex- 
dence, a perfect conducting 
shan a copper wire, for currents 
cter. 
discovery of these new proper- 
he atmosphere not only opened up 
bility of transmitting, without 
in large amounts, but, what 
more significant, it afforded the 
hat energy could be transmitted 
anner economically. In this new 
matters little—in fact, almost 
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nothing 
fected at 4 
few thousan( 
While I have 
nsmission 0 
sae , such as wou 


great 


he transmission is ef- 


whether tl 
ag few miles or of a 


distance of a 


1 miles. 
not, as yet, actually effected 


f a considerable amount o! 
ld be of industrial im- 

distance by See new 

d several model plants 
Se encty hich will 

ist in a lar 

ae spitity of the system is thoroughly 
demonstrated. The experiments have shown 
conclusively that, with two terminals main- 
tained at an elevation of not more than thirty 
thousand to thirty-five thousand feet above 
sea-level, and with an electrical pressure of 
fifteen to twenty million volts, the energy of 
thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
ifn , thousands of miles. I am hope- 
ful, however, that I may be able to reduce 
yery considerably the elevation of the termi- 
nals now required, and with this object I am 
following up an idea which promises such a 


has been sustained 
istants. 
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mea 
the u 


not 1 


i energy would be Vail 
man at any point of thible for 


il amounts such ag might lobe 
e de. 


n the ambient mediy 
machinery, but in quant; Ses ey 'Y Shit 
limite |, from waterfalls. ie irtually 
would then become the chief car of : 
come for many happily situat, 
the United States, Canada, ¢ ) 
South America, Switzerland a 4 ral ang 
Men could settle down eve hes Sweden, 
and irrigate the soil with little offal 
eon barren deserts into ort, a 
thus the entire globe could 
and made a fitter abode for pe 4 
highly probable that if there are intellig a 
beings on Mars they have long ago r he 
this very idea, which would explas 
changes on its surface noted by astronom ~ 
The atmosphere on that planet, bein 
considerably smaller density than that of e 
earth, would make the task much More , 

It is probable that we shall soon have q 
self-acting heat-engine capable of derisial 
moderate amounts of energy from the am. 
bient medium. There is also a possibility— 
though a small one—that we may obtain 
electrical energy direct from the sun. This 
might be the case if the Maxwellian theory 
is true, according to which electrical vibra- 
tions of all rates should emanate from the 
sun. I am still investigating this subject, 
Sir William Crookes has shown in his beau- 
tiful invention known as the “radiometer” 
that rays may produce by impact a mechani- 
cal effect, and this may lead to some impor 
tant revelation as to the utilization of the 
sun’s rays in novel ways. Other sources of 
energy may be opened up, and new methods — 
of deriving energy from the sun discovere 
but none of these or similar achieve 


rived fi 


a ted coun i 


Ties, a5 


‘a- ments would equal in importance the trans 
; m n of pow to 7» ancre ; 7 


these results, W 
ity, appear | 
consider th 
Ven opposition 
some is as useful a quality and as neeaaaes 
an element in human progresg as the agiee 
receptivity and enthusiasm of others Thus 
a mass which resists the force at first, once 
set in movement, adds to the energy, The 
scientific man does not aim at an immediate 
result. He does not expect that his advanced 
1 Daily work—my hands’ employment 

To complete is pure enjoyment! 

Let, oh, let me never falter! 

No! there is no empty dreaming: 


P- His work is 
future. His 


come, and 


labors and hope 


Schaf, das T 
Hohes Gliick, dees 
ASS, 0 lass 


Lo! these trees, but bare pol i 
lese trees, poles seemin 
Yet willyield both fruit and shelter! 
Goethe’s “Hope,” 
Translated by William Gibson, Com. U. S. N. 
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LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THEODORE ROOSEVELT. 


INE of Miss Mary E. Wilkins’s 
| pe pee ty remarks, in 
Bali oe Speaking of certain would-be lead- 
nites ers of social reform in her village: 
“T don’t know that I think they are so 
much above us as too far to one side. Some- 
times it is longitude and sometimes it is 
latitude that separates people.” This is 
true, and the philosophy it teaches ap- 
plies quite as much to those who would 
reform the politics of a large city, or, for 
that matter, of the whole country, as to 
those who would reform the society of a 
hamlet. : : 
There is always danger of being misun- 
derstood when one writes about such a sub- 
ject as this, because there are on each side 
unhealthy extremists who like to take half 


of any statement and twist it into an argu- I 


ment in favor of themselves or against their 


opponents. No single sentence or two 1s | 


Sufficient to explain a man’s full meat 
any more than in a sentence or two it 
be possible to treat the ques 


nf 


iY] 


cism, that they do not believe in the possibil- 
ity of making anything better, or do not care 
to see things better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own superiority. From 
neither of these classes can we get any real 
help in the unending struggle for righteous- 
ness. There remains the great body of the 


‘people, including the entire body of those 


through whom the salvation of the people 
must ultimately be worked out. All these 
men’ combine or seek to combine in vary- 


, | methods—the quality 
efficient. Both qualities 
tial. The absence of 


The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: -- 


| have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember | wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32%? STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


1am quite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrest[sic] | am, 


Sept. 5 — 1901 Sincerely yours, 
T. B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32%? STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
lam so ill, that | feel it imprudent to remain here any longer. | am returning home tonight on 
the boat. Will you kindly take care of photographs, putting them in box, face down; until | 


communicate with you. 


Sincerely, 
TB Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr RU Johnson 
Dear Mr. Johnson, 


| think you for your intrest[sic] in my recovery from the ill turn | had in N. Y. 
| feel able to try it over again — meaning of cours — to be more careful of myself. 


| found the same edition of Lord Armstrong’s work in our library and have read it carefully. 


It makes no reference to the discoveries | have made and in no way conflicts with the article. | 
will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


| feel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that | would have 
had to apologize for not knowing about it. 1am also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


| expect to be in New York about the middle of this week and hope to be able to come toa 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T. B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Square NY 


Will be in New York tomorrow morning will telephone 
TB Kinraide 


Mar 15 1902 


Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. | have forwarded it to 
Miss Parker who | am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason | have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. | therefore choose a layman 
instead. 


| assure you | am very sincerely yours, 
TB Kinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. | have 
made the changes suggested and | hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning “Examine for a moment” could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time “popular” and scientifically accurate. | 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, quite as 
much for his sake as my own should be glad to have it given good space and make-up. 


| should be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. | shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, | will endeavor to make 
them. | appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is quite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 
Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
lam unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 
waves referred to the work of Prof. S.-------------- (2) whom you mention or to that of some other 


investigator. He mentioned a name, but | am unable now to recall it. 


| have written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
| have to Thank you for the proofs of the Kinraide article, which | herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
request. If quite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R. U. Johnson 
New York City, 


My dear Mr. Johnson, 


Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide’s absence from home during which 
time his mail was unopened. 


Mr. Kinraide requests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


lam uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. | write this to forestall any question that might arise regarding 


this, though perhaps it is unnecessary since you doubtless remember that it was | who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, | am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 


(Copyrighted, 1900, by Thomas B. Kinralde.) 
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Electrician Kinraide's Ideas of the Creation of the 
Sun, Moon, Stars and Planats, 


Wondayiul..and Beautifully Constructed Apparatus the Work of Which Is Likely to 
Astonish the Eleciricians and Scientists of the Civilized World, 


of 


The remarkable series 
jot electricity that 

hibition during 
windows 

ore cannot fail to attract 
of every passer-by. They 
ealied out unstinted admiration and have 
provoked the keenest professional inter- 
est on the part ‘of the» Boston -scienti 
who have been privileged see them. 
The general public will the oppor- | 
tunity of seeing them probably on Wed- 
nesday of this week. 

The exclusive story printed in 
Sunday’s Post told in a general 
some facts shown by these truly marvel- 
fous pictures. The theory which 
Presented itself to Mr. Kinraide’s 
@s an outcome of his experiments in se- 
curing them is here told for the first 
time. It involves nothing less:*than a 


-_—— 


photographs 
are to be placed 
the coming week in 


the Old 


on 


o 


Corner 


the’ attentic 


of 


have already 


ts 
to 
have 


last 


has 
mind 


Book- | 


mn! 


way | 


} theory 
| suns, 
| ‘By 
| III. 


of the origin of the universe, 
moons, stars and planets. 
reference to the plate numbered 

will be seen that one electrical 
phenomenon takes the form of a comet. 
This is a union of the two manifesta- 

of electricity, the positive and 
|) the negative, base to base, and, as stat- 
ed in last Sunday’s Post, has never hbe- 
fore been seen. Mr. Kinraide has experi- 
tmented in uring this particular form 
jand has found out under what conditions 

{t can be originated. Whenever he takes 
,a@ notion now he can go into his dark 
{room and make a shower of these beau- 
tiful electrical comets. 

From other experiments he has made 
|}he knows that the feathery forms shoot- 
jing out from the base of the triangular 
| part of the comet is negative and that 
the nebulous tail the positive. 

Kinraide claims that the condl- 
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| tions under which these comet forms are 
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ELECTROGRAPHING APPARA 


,~ Tm securing the 


SPHERES USED IN ELBCTROGRAPH- 
ING. 


They range from one inch to efght inches 
in diameter. Best results have been se- 
cured from the five and six-inch spheres. 


made in his laboratory are the same as 
those which must have existed millions 
of aeons ago, when what we may call 
the universe was in a state of chaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinraide reasons, uwun- 
der the same conditions similar results 
would follow. Then he explains what 
these results would be. In the first 
place, he assumes that before the 
worlds were formed electricity was pres- 
ent everywhere in cosmos. It was the 
only great physical force then opera- 
tive. Primarily it then existed In a state 
of equilibrium. . 

For some reason or other, the equilib- 
rium was disturbed and then electrical 
comets went swinging off into space. 
The negative, going ahead, would be 
followed in a headlong chase by its 
brother, positive, trying to catch up 
with it. For how many billions of 
leagues this great race may have gone 
on no one will attempt to say, nor for 
how many aeons it was kept up. But 
on and on the chase would sweep through 
space until something would stop it. 
This is héw Mr. Kinraide believes it 
would ‘be stopped. He assumes that in 
the mad rush the electrical comet 
would attract to itself cosmic dust in 
much the same way that any static 
electrical machine in a laboratory will 
quickly gather to itself the motes in 
th: sim As time went on this accre- 
y tion of dust would grow greater and 
greater. Polarization of the particles of 
dust in the comet’s path would ensue 
and it would whirl along like a great 
sweeping machine, gathering into itself 
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SEEN PROBING INTO THE 


MYSTERIES OF THE “NEW” FORCE 


Formation of the World’s Result of a Chase Over 
Billions of Leagues, 


Electricity, He Claims, Was the First Great Physical Force Out of Which All Things 
Else Have Developed Since the Beginning of Tim 
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Then the cosmic dust, free to follow its 
own devices, would assume its natural, 


spherical condition. 
were formed. 


This, at Jeast, is Mr. Kinrasde’s theory, 
based on the marvellous results he has 
secured in his study of this mighty 
force. He says that every plate he se- 
cures has some new proof for him. He 
does not claim that electricity was the 
life principle, but he believes {t was 
the first great physical force out of 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate, it, though inanimate, has eae two- 
part nature at least, a dual manifesta- 
tion. 

Mr. Kinraide takes a natural pride {fn 
his successful inventions, his X-ray ap- 
paratus and his wireless telegraphy de- 
vices, both of which are of direct com- 
mercial value, but the wonderful vistas 
fof grandeur opening out before him 
along the line of this theory of the build- 
ing of the universe so far eclipse in their 


Thus the worlds 


absorbing interest all other phases of 
his study that to this he has given his 
deepest attention. 

It seems perhaps far-fetched that from 
vhe study of protographio plates and 
of the conditions under which they were 
produced a man can base a theory of 
world building. But that fe what Mr. 
KXinraide has done. Four years of closest 
study along this line have taught him 
wonderful facts, and the theory has 
worked itself out before his eyes, day 
by day, until it stands as clearly before 
him as any other law in nature. He 
appreciates the vastness of the ideas 
presented and watches their unfoHing 
with deep reverence. 

Mr. Kinraide has been interested in the 
study of electricity from boyhood. When 
he was only 10 years old he began ex- 
perimenting. Most of his work has been 
along the line of independent investigas 
tion. He is yet a young man, and the 
world may rightly look to him for other 
marvellous discoveries. 
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Kinraide’s earliest high frequency coils, built on similar principles as Tesla’s early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
frequencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 
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Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %” thick 


and 6” diameter, water cooled, formed the basis of the first quenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 
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Two years haye gone by, and I am one of 
the richest men in the city, and have no 
more money than will keep me alive. 

Susan said I was half cracked like Uncle 
Philip, and broke off her engagement. In 
my despair I haye advertised in the “Jour- 
nal of Science,” and have had absurd schemes 
sent me by the dozen. At last, as | talked 
too much about it, the thing became so well 
known that when I put the horror in asafe, 
in bank, I was promptly desired to withdraw 
it. I was in constant fear of burglars, and 
my landlady gave me notice to leave, because 
no one would stay in the house with that box. 
I am now advised to print my story and await 
advice from the ingenuity of the American 
mind, 

I have moved into the suburbs and hidden 
the box and changed my name and my occu- 
pation, This I did to escape the curiosity of 
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the reporters. I ought to say that when the 
government officials came to hear of my in- 
heritance, they very reasonably desired to col- 
lect the succession tax on my uncle’s estate. 

I was delighted to assist them. 1 told the 
collector my story, and showed him Uncle 
Philip’s letter. Then I offered him the key, 
and asked for time to get half a mile away. 
That man said he would think it over and 
come back later. 

Thisis all I have tosay. I have made a will 
and left my rubies to the Society for the Pre- 
vention of Human Vivisection. If any man 
thinks this account a joke or an invention, 
let him coldly imagine the situation: 

Given an iron box, known to contain 
wealth, said to contain dynamite, arranged 
to explode when the key is used to unlock 
it—what would any sane man do? What 
would he advise? 


CURIOUS ELECTRICAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDE’S RECENT PHOTOGRAPHS 
OF ELECTRICAL DISCHARGES. 


BY ANABEL PARKER. 


das remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic record, a genuine autobiog- 
raphy, of certain phases of one of the most 
wonderful and subtle of the great forces of 
nature. They are the result of several years 
of experimenting by a Boston investigator, 
T. Burton Kinraide, and are the record of 
impressions made upon sensitive plates by 
discharges of electricity. These photographs 
show the form and character of the so-called 
positive and negative phases of electric en- 
ergy, and of a third phase which has never 
before been revealed. They hint at an ap- 
paratus unique in its delicacy of control. 
Beyond this, they throw fresh light on the 
yery nature and character of this great force. 

All the plates here shown were produced 
by discharges of minute quantities of elec- 
tricity. From this point of view, they present 
a striking contrast to the plates published 
in THE CENTURY for June, 1900. Those were 
photographs of the phenomena resulting 
from discharges from electrical oscillators 
of great power. They recorded experiments 


made by that consummate genius of electri- 
cal investigation, Nikola Tesla, who delights 
in handling enormous quantities of electric 
energy. 

By a cursory glance at the different plates 
and at the explanatory lines under them, it 
will be seen that whatever may be the out- 
line of the entire design on the plate, there 
is one unvarying structural form for the 
positive phase and one for the negative. 
These are so dissimilar in character that 
they need never be confused. The positive 
phase has always the branching, fern-like 


structure which Mr. Kinraide calls filiciform, 


while the negative invariably shows the soft 
and feathery appearance which is well de- 
scribed as plumous. Whether the plate 
shows a single large disk composed of ex- 
quisitely delicate forms radiating from a 
center, or a series of zigzagging comets, one 
can readily tell by noting the structure 
whether the discharge which printed itself 
on the plate was in its positive or its nega- 
tive phase. 

This series of electrographs was, with a 


CURIOUS ELECTRICAL FORMS. 


few exceptions, produced by means of a con- 
denser apparatus, upon one surface of which 
the sensitive plate was placed. This surface 
can be electrified either positively or nega- 
tively at the will of the operator. Suppose 
jt to be negatively electrified, and then 
touched at the center by a small brass 
sphere which is in connection with the posi- 
tive terminal of the apparatus. The instant 
discharge from the sphere rushes out in all 
directions over the surface of the plate, and 
there is produced the beautiful figure shown 
in Plate I. Suppose, on the other hand, that 
the condenser surface on which the sensitive 
plate rests is positively electrified, and that 
a brass sphere connected with the negative 
terminal be brought in contact with it. The 
energy is gathered up, as it were, from the 
plate, and rushing toward the conducting 
sphere, leaves on the surface the print of 
its vanishing footsteps, as in Plate IT. 

With one or two exceptions, all the plates 
here shown are based upon the existence of 
these two sets of conditions, ic, a sur- 
face negatively electrified brought in con- 
tact with a positive terminal, and a surface 
positively electrified brought in contact with 
a negative terminal. The terminal may be 
connected with a single sphere, as already 
suggested, with a roller, or with tiny metallic 
balls or needle-points. The deft manipula- 
tion of these mechanical devices produces 
the variety of design. The plates which were 
produced under conditions other than these 
will be noted farther on. 

It is now five years since Mr. Kinraide 
made the happy discovery which led him to 
experiment along the lines of electrical pho- 
tography of which these beautiful plates are 
the result. The apparatus he at first used 
was quite unlike the one he is now using, and 
_ was without the condenser plates. Many‘of 
the results that can be obtained from the 

one now in use he was unable to obtain by 
means of the former, but untiring efforts to 
discover the causes of his failures finally 
brought a knowledge that enabled him to 
‘construct an apparatus capable of producing 
the perfect plates here shown. As in many 
other instances, failure lighted the way to 
Success. 
Tt is necessary to touch briefly on the 
construction of the apparatus and on the 
_€xperiments carried on by means of it in 
Order to give a clear idea of the way in 
Which Mr. Kinraide has arrived at certain 
Important conclusions. The apparatus has, 
48 an interesting feature, a unique kind of 
Secondary induction-coil consisting of a cir- 
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cular disk of fine wire wound in about one 
thousand turns. The peculiarity of this coil 
is that it will discharge out into the air as 
easily as the Ruhmkorff coil discharges to- 
ward its other terminal. In other words, the 
electric energy, instead of discharging from 
two equal potential terminals, as is the case 
where the Ruhmkorff coil is used, passes into 
the air almost wholly from one terminal. 
The non-discharging terminal is connected 
to an earth-wire, and thus its influence is 
entirely removed. The coil has a superb 
insulation, and will easily withstand a pres- 
sure under which the Ruhmkorff coil splin- 
ters to atoms. Thus the apparatus controls 
a higher voltage for the quantity than any 
other so far made. 

It was while studying the discharge from 
this apparatus in the dark that Mr. Kinraide 
noticed peculiar, fern-like forms of a pale 
violet color radiating from the two-inch 
brass sphere which formed the discharging 
terminal. By manipulating the discharge, 
he could make a number of these beautiful, 
quivering forms appear. By using spheres 
of larger diameters and increasing the po- 
tential, he could increase the length and size 
of the light-forms until they would shoot out 
thirty inches beyond the sphere and reach 
an apparent thickness of half aninch. They 
looked like miniature forks of violet-tinged 
lightning, cleaving the darkness of the labora- 
tory. By balancing an ordinary photographic 
plate on the top of the spherical terminal, 
film side down, and opening and closing the 
circuit once, a photograph of the quivering 
light-forms was secured. They recorded 
themselves as the filiciform or positive phase 
of electric energy. This was a first effort, 
and a first success. 

Upon a reversal of the current, an entirely 
different phenomenon was observed. Instead 
of the branching outshoots of violet light, 
there appeared plume-like forms resembling 
the cattail of the meadow-flag. These 
seemed to be about an inch in diameter and 
seven inches long. An attempt to secure a 
photograph of these plume-like forms was 
made, but though the plate was as carefully 
adjusted and the current as skilfully manipu- 
lated as before, there was no record found 
upon the plate when it was developed. The 
experiment was repeated again and again, 
but with disheartening results. The plu- 
mous forms could not be induced to make 
any impression on the sensitive plates. For 
two years Mr. Kinraide experimented, sacri- 
ficing plates enough to build a greenhouse. 
Then he made a discovery. The plumous 
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forms were not, as he had supposed, dis- 
charging outward from the sphere; they were 
discharging inward from the surrounding 
air. 

The discovery of this fact was of the 
greatest significance. It seemed to proclaim 
electric energy not a dual force with a dual 
activity, but a single force with a single line 
of direction for the sweep of its energy. 
Furthermore, it showed plainly that the so- 
called positive and negative phenomena indi- 
eate, the one an accumulation or heaping up 
of electric energy, the other a corresponding 
withdrawal. It was through study of the 
plumous forms that Mr. Kinraide was led to 
the discovery of the conditions necessary for 
the successful production of these photo- 
graphs. He realized that, in' order to secure 
on a photographic plate the record of the 
so-called negative electricity, the plate must 
represent the withdrawal of energy; in other 
words, it must be electrified and then made 
to discharge itself into some conductor. 

With the condenser apparatus, he found 
no difficulty in securing the record of the 
negative phase. A photographic plate placed 
upon the positively electrified surface of the 
condenser became in turn positively electri- 
fied. Then, when any conductor connected 
with the negative terminal was brought into 
contact with it, the stored-up energy imme- 
diately sought an equilibrium and rushed 
from all directions toward the conductor. 
This produced a condition of withdrawal on 
the plate, or, in other words, showed the so- 
called negative phase of electricity. 

It was then that Mr. Kinraide made an- 
other discovery. Not only did he secure 
photographs of the positive and negative 
phases, but there was revealed on some of 
the plates the existence of comet-like forms 
in which the positive and negative were seen 
to be united, base to base. The meaning of 
these comet forms was not at first under- 
stood, nor did Mr. Kinraide know how it was 
that they appeared on the plates. Former 
photographs had indicated a separation be- 
tween the two phases; none had ever shown 
that they were united. These comet forms, 
therefore, presented a new field for investi- 
gation, and it was only after careful study 
and experimentation that their significance 
was discovered. 

The comet structure Mr. Kinraide has 
called, by reason of the conditions under 
which it is created, the electric entity. It 
is a record of the entire activity of one small 
quantity of electric energy, an embodiment, 
as it were, of the force, and literally an entity 
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of energy, having a birth, a growth, and a 


subsequent death or dispersion. Its center, 
or body part, is plainly neither positive nor 
negative in character. Mr. Kinraide calls it 
the third or dynamic phase of electricity. His 
reasons for this will be apparent farther on. 

In order to make clear the way in which 
the comet structure was secured, it may be 
well to explain first the development of the 
figure on Plate III. This is not one of the 
condenser series of photographs, but was 
secured from a very different and quite 
simple apparatus. It is introduced here to 
make clearer the interpretation of the other 
plates. 

Without describing the apparatus in de- 
tail, it is sufficient to say that it presented 
a flat surface about twice as long as wide. 
This surface was divided by a narrow strip 
of dielectric or non-conducting material into 
two areas of equal extent, each of these being 
nearly square. The apparatus was so ar- 
ranged that when the current was turned on, 
one of these areas would become positively, 
the other negatively electrified, the dielectric 
between them preventing the energy from 
reaching a state of equilibrium. 

The photographic plate was placed in 
position on the flat surface, half of it on one 
side of the dielectric, half on the other. A 
metallic bar was then laid upon the plate at 
right angles to the dielectric. Thus its ends 
lay at the respective centers of the two areas 
which were to be oppositely electrified. By 
closing the current and then breaking it 
once, Plate III was obtained. The two ends 
of the photographic plate became oppositely 
electrified, like the areas over which they 
were superimposed. When the-current was 
broken, the energy in the two oppositely 
electrified surfaces immediately rushed to an 
equilibrium, using the metallic bar as a con- 
ductor. From the positively electrified sur- 
face the energy shot into the bar, recording 
its withdrawal in the delicate plumes of the 
negative phase. Then it hurried along and 
finally shot out and dispersed itself over the 
negatively electrified surface in the filiciform 
streamers, which always indicate the out- 
ward rush of the current. 

In the evolution of the comet structure, 
analogous conditions obtain, with the excep- 
tion that the electric energy uses the air as 
a conducting medium instead of a metal con- 
ductor. This enables it to record the entire 
history of its action on the sensitive plate. 
Keeping this explanation in mind, the reader 
will be able to understand Plate IV, which 
is one of the condenser series. 
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PLATE I, 


A discharge of electric energy over the negative sur- 
face of a condenser fron: w two-inch sphere connected 


with the positive terminal. 


In order to secure this, the condenser sur- 
face upon which the. sensitive plate was to 


be placed was first 
highly charged with 
electric energy. Then 
the photographic 


plate was carefully 


placed upon it, film 
side up. <A metal- 
lic discharger, fitted 
with an adjustable 
spark-gap, was now 
used. By means of 
this spark-gap it was 
possible to regulate 
the amount of energy 
to be withdrawn from 
the plate. After be- 
ing connected with 
the negative termi- 
nal of the apparatus, 
the discharger was 
placed at the center 
of the plate, and a 
small quantity of the 
energy was permit- 
ted to escape. This 
Created a circular, 
hegative area on the 
plate, whilesurround- 
Ing it was a charged 
area. 

As in the case of 
the two oppositely 
electrified ~ squares 
Previously referred 
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ANODOS. PLATE Il. 


KATHODOS. 


A discharge of electric energy over the positive sur- 
face of a condenser overd a two-inch sphere con- 


nected with the negative terminal. 


PLATE Ill. COMPOSITE ELECTRIC ENTITY, 


A transfer of eloctric cnergy produced by placing a 
short, metallic rod across the line dividing two oppo- 
sitely charged areas. The part of the plate upon which 
the plumons or negative phase is seeu is the part 
which was at first positively electrified, The part upou 
which the positive streamers arc seen was the nega- 
tively electrified areas. 


to, the energy sought an equilibrium. Small 
quantities of it shot inward toward the cir- 


cular, negative area, 
and the onward rush 
was recorded on the 
plate in the filiciform 
streamers extending 
toward the center, 
while the withdrawal 
from the outer rim 
produced the soft 
plumous forms. All 
this took place be- 
fore the discharger 
in the operator’s hand 
could be withdrawn 
from its instant of 
contact with the 
plate. 

The energy started 
from a condition of 
diffusion, and ended 
in a condition of dif- 
fusion, but at the in- 
stant of its greatest 


‘power it was foca- 


lized. This instant 
of focalization is 
represented on the 
plate by the slender 
spindle joining the 
plumousand the filici- 
form. This is what 
Mr. Kinraide calls 
the dynamic phase 
of electric energy. 
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PLATE LY, 


SYMMETRICAL GROUP OF ELECTRIC ENTITIES. 


Each comet structure in the group is » record of the entire history of a small quantity of clectrie energy. 


In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of a discharge, for each tiny comet 
records the entire evolution of an electric 
discharge, and the phases through which it 
passes are identical with those through which 
every uninterrupted discharge must pass. 
That this spindle has never before been 
shown in any photographs of electricity is 
due to the fact that no apparatus has ever 
before been constructed whereby the entire 
action of an electric discharge through the 
air could be recorded. In the action of the 
energy in Plate III its moment of greatest 
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focalization was during its passage through 
the metallic bar. Hence its form could not 
be recorded. 

Fixamine for a moment this spindle (sec 
Plate VY). It seems to be wound in a conical 
spiral, as if the lines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wider, and its whirls are farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with a very small base. Thus it seems 


TLATE V. ELECTRIC ENTITY, OR EMBODIMENT OF ELECTRIC FORCE. (ENLARGED.) 


that the electric energy focalizing at this 
point translates itself, by means of the elec- 
tromagnetic action which takes place in the 
spindle, from its negative phase into a curi- 
ously interacting form, the positive phase. 
Mr. Kinraide’s conclusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the action of 
the electric entity, form an electrographic 
demonstration of the meaning of the terms 
positive and negatiye electricity. When 
electric energy changes from a condition of 
diffusion to a center of focalization it is 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it is passing 
through its positive phase. These tivo con- 
ditions may be correctly termed the anodos, 
or going in, and the exodos, or going out, of 
electric energy. They are unmistakably re- 
corded on the photographic plates, which 
show that there are not two separate elec- 
tricities, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case. It is only when the 
energy is passing through one or the other 
‘ 381 


PLATE Vi. POSITIVE ENDS OF ELECTRIC ENTITIES. 


A discharge from a metallic roller in its passage over the film side of a photographic plate placed upon the 
uucouted, negutive surface of a charged condenser. The conditions of clectrification here are the opposite 
of those in Plate VIT. 


PLATE Vil. NEGATIVE ENDS OF ELECTRIC ENTITINS, 


A discharge from a metallic roller in its passage over the film side of w photugruphic plate placed upon the 
nncouted, positive surface of a charged condenser. This plate is a companion to Plate VT. 


PLATE YI. 


ELECTRIC ENTITIES IN SERIES. 


A dischuree between plates produced by the passage ofa metallic roller over a 


photographie 
condenser surface. 


of its three phases that it becomes manifest 
upon the sensitive plate. 

Plate V is an enlarged record of one small 
quantity of electric energy: its origin, or neg- 
ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase. 
In the negative phase the energy consists 
of numerous units of energy uniting to pro- 
duce a single unit, which, after spiraling 
through a small space, is changed into a 
number of streamers to be again diffused. 

Plates VI and VII, which show respec- 
tively the positive and negative ends of elec- 
tric entities, belong to the condenser series. 
As explained in the lines under them, they 
were secured by means of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing or positive 
ends of the tiny entities that shoot off from 
the roller on to the negatively electrified 
plate as the roller is passed over the plate. 
Plate VII shows the retreating or negative 
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late laid film side down upon a positively charged, uncoated 


ends of the entities that rush from the posi- 
tive plate into the negative roller. 

Plate VIII shows how comets in series are 
formed when the energy between condenser 
surfaces is permitted to escape into a me- 
tallic roller passed over the outer surface of 
the plate. This was secured by placing the 
photographic plate film side down. 

The photographs here reproduced form a 
representative selection from many hundreds 
secured by Mr. Kinraide. They are much 
reduced in size, the negatives being eighteen. 
by twenty-two or eight by ten inches. A set 
consisting of about fifty photographs has re- 
cently been presented to the Massachusetts 
Institute of Technology, where it is available 
to students and other interested persons. 

The conclusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a consider- 
able extent from those reached by Lord 
Armstrong, the noted English scientist who 


THE PASSING OF COCK-EYE BLACKLOCK. 


has conducted experiments along similar 
lines. Lord Armstrong has secured some 
extremely interesting photographs of the 
phenomena resulting from discharges of 
electricity over dust plates. He has also 
experimented with photographic plates, and 
a number of the results secured in both 
cases bear an interesting resemblance to 
those obtained by Mr. Kinraide. Lord Arm- 
strong has not, however, shown the deyelop- 
ment of the electric entity. 

It may be interesting to add that, as a 
result of his study of electric energy as 
manifested in these plates, Mr. Kinraide 
inclines to the theory that every form of 
energy, as heat, sound, light, gravity, etc., 
has what he would term an entity of energy, 
corresponding in structure and function to 
the electric entity, and that it only requires 


a knowledge of how te create conditions in 
order to demonstrate this. 

He asks the interesting questions: “May 
it not be that the whirlwind and the water- 
spout proclaim the presence of entities of 
thermal energy, the whirlpool the presence 
of an entity of gravity, and the sound-waves 
recently photographed the presence of the 
entity of sound force?” He maintains, also, 
that if the conditions are constant, the entity 
will be constant. A prime condition must 
be that the energy be able to mold the sub- 
stance which is the medium of its manifesta- 
tion into tts own form. Its power to do this 
demonstrates that it is a force-entity. 
Mr. Kinraide proposes to experiment with 
other forms of energy and to obtain, if 
possible, a complete demonstration of this 
theory. 


THE PASSING OF COCK-EYE BLACKLOCK. 


BY FRANK NORRIS, 
Author of “The Octopus,” ete. 


ELL, m’ son,” observed Bunt about 
half an hour after supper, “if your 


W 


provender has shook down comfortable by 
now, we might as well jar loose and be 
moving along out yonder.” 

We left the fire and moved towird the 
hobbled ponies, Bunt complaining of the 


quality of the outfit’s meals. “Down in the 
Panamint country,” he growled, “we had a 
Chink that was a sure frying-pan expert; 
but this Dago—my word! That ain’t victuals, 
that supper. That ’s just a’ ingenious device 
for removing superfluous appetite. Next 
time I assimilate nutriment in this camp I’m 
sure going to take chloroform beforehand. 
Careful to draw your cinch tight on that 
pinto brone’ of yours, She always swells up 
same as a horned toad soon as you begin to 
saddle up.” 

We rode from the circle of the camp- 
fire’s light and out upon the desert. It was 
Bunt’s turn to ride the herd that night, and 
Thad volunteered to bear him company. 

Bunt was one of a fast-disappearing type. 
He knew his West as the cockney knows 
his Piccadilly. He had mined with and for 
Ralston, had soldiered with Crook, had 
turned cards in a faro game at Laredo, and 
had known the Apache Kid. He had fifteen 


separate and different times driven the herds 
from Texas to Dodge City, in the good old, 
rare old, wild old days when Dodge was the 
headquarters for the cattle trade, and as 
near to heaven as the cow-boy cared to get. 
He’ had seen the end of gold and the end 
of the buffalo, the beginning of cattle, the 
beginning of wheat, and the spreading of 
the barbed-wire fence, that, in the end, will 
take from him his occupation and his re- 
volver, his chaparejos and his usefulness, his 
lariat and his reason for being. He had seen 
the rise of a new period, the successive 
stages of which, singularly enough, tally ex- 
actly with the progress of our own world- 
civilization: first the nomad and hunter, then 
the herder, next and last the husbandman. 
He had passed the mid-mark of his life. His 
mustache was gray. He had four friends— 
his horse, his pistol, a teamster in the In- 
dian Territory Panhandle named Skinny, 
and me, 

The herd—I suppose all told there were ~ 
some two thousand head—we found not far 
from the water-hole. We relieved the other 
watch and took up our night’s vigil. It was 
about nine o’clock. The night was fine, 
calm. There was no cloud. Toward the 
middle watches one could expect a moon. 
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Tesla was quick to dismiss the patent ability of Kinraide’s work mentioned in Strong’s letter, however the work 
was unique with regard to the patenting process. Likewise, later aspects of Tesla’s Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Dec, 17, 1901. 
T. B. KINRAIDE. 
ELECTRODE. 
{Application fled May &, 1901.) 
(Ho Model.) 
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FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when | was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
| should be in New York. 

| have been experimenting and applying high frequency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and | shall endeavor to demonstrate experimentally the phenomena of high frequency currents 
and the methods of applying them in the treatment of disease. 

| have long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, | will call upon you sometime on Friday, the 18". If you cannot see me on Friday and could 
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to 
avail myself of the opportunity that | have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my request, | am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


| am completing the manuscript for a treatise on the therapeutic uses of high frequency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high frequency currents as a therapeutic agent, came, | believe, from 
you, yourself, although the literature on the subject accredits D’Arsonval as being the pioneer in 
high frequency therapeutics. | should be glad if you would refer me to some published statements 
in regard to the subject, which | can quote in my book to satisfy the claim which | have always 
made as to the priority of your work in this connection. | should also be pleased if you would send 
me one of your photographs, so that | can incorporate it in the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D’Arsonval and Oudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of 
high frequency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that | may be favored with an early reply, | remain, 


Very cordially yours, 
F. F. Strong, M. D. 
F.F.S. / E.D. 


July 23, 1906 
Dr. F. F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


| note your request under date of July 18", and would be glad to assist you in the matter as far 
as | can consistently. | will first call your attention to such publications as have been made by me in 
relation to high frequency. Unfortunately, | have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high frequency alternating 
machine which | had built, this being, as | believe, the first high frequency machine, and the first 
reference to high frequency work. 


There are articles under the headings “Notes on Alternating Currents at Very High Frequency” 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high frequency, Electrical Engineer of April 1°, 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a “Discussion on the Phenomena of Currents of High Frequency”, Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Frequency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Frequency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Frequency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Frequency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Frequencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Frequency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Quarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Frequency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and | think | can send you a copy of this pamphlet. 


Apparatus for Obtaining High Frequencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


It is of course, impossible, without comparison of dates of early experiments to settle the 
question of priority, no such comparison having been made, but you will find in the pamphlet on 
“Electricity at High Pressures” a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high frequency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of 
the leyden jar discharge. | believe | was first to make a study of coils with air cores, that is, without 
any iron, for the production of high frequency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. | was, | believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but | think he was 
undoubtedly prior as to certain features of the work. It would be, | think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. | should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what | have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


| will forward photograph, if | can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. 1am sending you a copy of the pamphlet on “Electricity at High Pressures”. 


July 30, 1890.) 


A large number are rendering excellent service in edito- 
rial and publishing offices. Tak Evecrricar Exatnuse has 
two, and will soon have more. Out in Milwaukee, two 
printing offices have made a specialty of setting up from 
phonographs, the compositors dispensing with time-honored 
‘“‘takea”’ of copy. Cleaner proofs are the result. Under 
sach a régime les Greeleys cease to be a terror to the 
inoffensive “comp.” A large number of lawyers, patent 
solicitors, stenographers, clergymen, authors, actors, musi- 
cians, linguists and other professional men are using the 
machines, An interesting and novel featare is the use of 
the machine for obtaining daily reports from foremen in 
large factories. Such men can generally talk vigorously and 
well, but a pen they shun and abhor. It has been discov- 
ered, however, that they will “pour out heart affluence in 
discursive talk” upon a waxen cylinder in a most admira- 
ble and effective manner ; and this new method of factory 
reports is naturally coming into vogue with gratification to 
all parties concerned, Out of the whole 8,000 machines, 
it is estimated that 75 per cent, are in business service. 
New York has already 600 machines running. 

The motive power to run the machines is a subject that 
is still arg 4 discussed. This question can hardly be 
settled yet. The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
that motor is ene’ ined! in various ways, Sometimes the 
current is derived from an Edison-Lalande battery, one 
great advantage of which is its constancy. Sometimes the 
current is taken, through a resistance, from the incandescent 
lighting circuits. There isa very general preference for 
storage batteries, and nearly all the makes have been tried. 
With the graphophone have been coupled Lago and other 
motors ; and the small size Perret has been found very 
successful. In view of the fact that the 8,000 machines 
bid fair to become 800,000 in the next ten years, it will be 
seen that thie question of motor and current for them is 
not one of the least interesting now before the electrical 
community. The customer of the sub-company pays $40 
for his machine per year, or the small sum of 75 cents per 
week. The supplies are extras, of course, and there is a 
vast field for work and ingenuity in many of their details. 
By and by it may become a general practice for the com- 
pames to furnish the supplies to their patrons on a certain 
“flat rate” annual basis. 

Amusement phonographs are still new, for, although 
countless exhibitions have been given, we have but barely 
entered on the nickel-in-the-slot period, when music and 
oratory, song and speech will be on tap, Nickel-in-the- 
slot phon phs have proved immensely popular where- 
ever introduced, and there is not the clightost Teason to 
believe that the favor they are in will be simply a short- 
lived craze. Every week brings forth its new singer, its 
new song, its new march or air; and the public has an ear 
that likes to be tickled. The phonograph as a Joe Miller 
jest book, telling the latest as well as the oldest good story, 
18 an amusing companion. Incised with a yarn and a 
laugh from Eli Perkins, it is in more senses than one a 
“howling success.” 

The em week, which has seen the issuance of this pho- 
bographic report has by strange coincidence seen, also, the 
issnance of an order from Washington for the treatment of 
phonograms as other ordinary mail matter. This is a step 
forward, and will lead to other improvements and develop- 
ments, especially, it may be assumed, in the standardizing 
and unifying of apparatus, so that the same machine and the 
same record cylinder serve the same purpose every where, 


Tae Evan, Inv., ELectric Rarway, which has recently been 
sui with the Sprague system and was started up on the 4th 
Joly. ran from the start without the slightest hitch, although 
bo previous tests had been made of any of the power or electrical 
t. The road was started with 2 cars, which they have already 
nereased, and added another 50,000 watt generator, The cars 
were run free at the start till 12 o'clock, after which till 10 p. m. 
nickels were taken in fares. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wiru the high a tat now generally employed in alter- 
nating current machines the moving coils are more or less 
liable to derangement, so that they are subject to both 
mechanical as well as electrical strain. In order to over- 
come this difficulty and to obtain a compact as well as effi- 
cient machine, Prof. Elibu Thomson has recently con- 
strneted an alternator in which all the coils are stationary, 
and so that no moving contacts whatever are necessary to 
conduet the current from machine to line, The machine 
is shown in section in the accompanying illustration, Fig. 
1, and consists of a stationary armature a, Fig. 2, within 
which revolves the tield magnet, shown in Fig, 3, 

The armature a is built up of a number of ring-shaped 
plates or sections of rings bolted together to form practi- 
cally a compound laminated ring. It corresponds in a 


; We 
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Hill 


Figs. 1, 2 anp 3,—Tuomson’s NEW ALTERNATING MACHINE. 


measure to a fixed laminated armature, and is supported in 
the interior of the outside casing. 

The end plates & x’ are joined at their outer portions by 
the iron frame-work or casing ¥, consisting of a cylinder 
surrounding the machine. It is designed to connect the 
outer edges of the end plates & &’ magnetically with the 
stationary laminated ring 4, surrounding the core w 60 as 
to embrace the centrally projecting portions of the core Mm. 
To the inner side of the structure a, and upon projections 
extending radially inward, are applied the coils, the rin 
and coils thus resembling s multipolar ring or cylindrical- 
shaped magnet whose poles are on the inside. 

The field magnet coils are supported fixedly in the cas- 
ing and energize the multipolar field magnet x, all. the 
poles of which are of like name, as shown at n, n, ete. The 
core M is fixed to the shaft of the machine and has the 
laminated pole pieces keyed to it, 

The ring stracture a a has interior projections of double 
the number of the projecting poles N N N, carried by the 
ring core-piece. On these projections are firmly secured 
the coils in which ourrents are to be induced, and which 
are connected to the line wires, ‘The field magneta, of 


ll4 


course, require to be energized by a continuous current 
which can be furnished by a separate exciting machine. 
The action of the machine is as follows: The movin 
field-poles n NN, etc., carried around on the revolution o 
the core-piece m, pass in front of the coils in which the cur- 
rents are to be induced. The lines of magnetic force pro- 
jecting from these pole-pieces cut across the wire on the 
coils transversely. ‘The direction of the winding and the 
connection is such a8 to make the effects cumulative in the 
coils—that is, so that if a polar projection N passes, as in 
Fig. 2, over the centre of one coil to that of the next its 
lines are caused to cut the wire lying between those cen- 
tres, half of which would belong to that coil, the centre of 
which is being left by the traveling pole, and half to the 
coil toward the centre of which the traveling pole is moving. 
These actions of induction repeatedly following one 
another will be accomplished without a reversal of magnet. 
ism in the core-picce or even in the laminated ring struc- 
ture supporting the coils in which the currents are induced; 
but, on the contrary, the lines of force will simply be car- 
ried rapidly past wire whose virtual direction of winding 
is opposite alternately, and this will generate impulses 
without the necessity of magnetic changes of polarity tak- 
ing place in any of the core-pieces. rof, Thomson is 
thus enabled to save a large portion of the loss due to mag- 
netic changes or “hysteresis,” in the iron of the machine, 
while still utilizing the iron to the best advantage in the 
construction of the magnetic masses subject to the mag- 
netizing actions of the field-energizing coils, There is also 
secured a strong magnetic field by the expenditure of a 
minimum of energy in sustaining the same, besides which 
none of the wire of the machine need revolve, thus dispens- 
ing with rubbing-surfaces or sliding contacts when the 
machine is used for the generation of alternating currenta, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


Tux work now being done by electric motors at Glovers- 
ville, N. Y., the largest glove manufacturing town in the 
United States, is of more than ordinary interest, and presents 
one or two novel features, The Gloversville Electric Com- 
pany started their plant on December |, 1889, and began to 
supply electric power just a month later. They are now 
operating 26 motors ranging from 14 to 2h. p., and these 
26 machines represent so many different glove factories. 
The 3% b. p. motors run eight sewing machines each ; the 
1h. p. from 12 to 14 machines ; and the 2 h. p. from 18 to 
22 machines. The prices for current are $90 per year for 
1 h. p. and $35 for the use of the motor ; $50 for 14 h. p, 
and 8265 for use of motor ; $175 for 2h. p, and 850 for use 
of motor. The motors are owned and supplied by the com- 
pany. The users have become familiar with their care, 
and they give very little trouble to the company in the 
care of them ; but they are of course kept under surveil- 
lance and a weekly inspection. 

The service is furnished from 7 4. m. to 6 P.M, each day, 
with an intermission at noon, and proves very satisfactory 
to its patrons, The power is supplied by Thomson-Houston 
are machines generating a current of 6.8 amperes, These 
machines are used at the end of the day for lighting the 
town with arc lamps, ‘The motors used are the constant 
current made by the Excelsior Electric Co., of this city, 
and have been foand eminently suitable for their work. 
‘The Gloversville company now have applications for power 
as high as 40 h. p, and they are considering the advisa- 
bility of putting in large generators to deliver a 500 volt 
current to furnish power for that special work. The com- 
yany are obtaining their prime power from compound con- 
densing engines, that answer admirably and are preferred 
to the ordinary non.condensing high speed type. 

The company have begun to furnish motors as small as 
ih. p, running the service right into the houses of the 
operators, so that as the work is paid for by the piece, they 
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can take it home and do it outside the factories. This is a 
little point, but it has its significance. 

The factories really make money by the motors they put 
in, as they charge the “help” that use the machines 50 
ceuts per week for the use of the motor, the work being 
done by the piece, as stated above. At first no little 
objection was made to this, but now the operators are glad 
to pay the charge, for the reason that they are enabled 
to do very much more work with the machine run by the 
motor than in the old way. There ix thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telegraph and telephone apparatus 
from abnormal currents has fed to the Canteusion of a 
large number of cut-vats, both electro-magnet and thermal 
in their nature. In order w avoid the introduction of an 
electro-magnetic device which might introduce retardation, 
and on the other hand to overcome the objection to lack of 
uniformity and fragility in fine fuse wires, Mr. Stephen 
D, Field has recently invented an ingenious cut-out in 
which mercury is employed as the fusible, or rather 
volatile, material, Another object aimed at is to obtain 
such @ construction that upon the cessation of the abnor- 
mal current the circuit to the instrument is automatically 
restored without the replacement of any material in the 
cut-out, 

* The simplest form of Mr. Field’s cut-out is illustrated in 
the sccompanying engraving, Fig. 1. It consists merely 
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Figs, 1, 2 aNp 3,.—FieLp’s Mercury Cvt-Ovt. 


ofa oy tube with a fine bore which is filled with mercury 


and has two conducting wires sealed in at the ends. The 
passage of an abnormal current heats the mercury, 
vaporizes it and the pressure generated bursts the tube, 
thus rupturing the circuit. 

In order to provide for the automatic closing of the 
circuit above referred to, the construction shown in Fig, 2 
is employed. Here a chamber is placed at one end of the 
tube, which is part filled with the mercury. The air, 
which occupies a portion. of the chamber, being an elastic 
medium, allows the expansion due to the vaporization of 
the mercury in the capillary portion to take place without 
rupturing the structure, as the air becomes compressed 
wid the separation of the colamn of mercury in the capil- 
larly tube can take place, thus opening the circuit in a 
reliable manner without destroying the apparatus, 

Another form of cut-out, shown in ihe 3, is similar 
te that shown in Fig. 2, except that instead of leaving a 
open airspace in the chamber, a rubber ball filled with 
aris placed in it and the chamber completely filled with 
mercury This prevents the excape of the air from the 
chamber into the capillary tube in transporting or handling 
Use appaatus, while affording a sufficiently elastic medium 
to preserve the 5 a red from destruction by the vapor- 
pressure gnerated in its operation, 

Among the practical advantages claimed by Mr. Field 
for this form of cut-out, are first, that, ifusing only pure 
distilled mercury, it is possible to have absolute entfornity 
in the conductivity of a given size of cut-out, Again, the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREQUENCY. 


BLT. Weorrvar—~ 


Tux interesting account of the novel experiments given 
by Mr. Nikola Tesla in the Electrical World of Feb. 21, 
1891, and relating to the phenomena of alternating cur- 
rents of very high frequency, lead me to make a statement 
of some of my own obervations while working in similar 
directions. The highest number of alternations which I 
have had at my disposal up to the present have been 8,000 
to the second, a rate somewhat below that which Mr. Tesla 
has obtained, but which, nevertheless, shows properties 
and brings about actions and results similar to those which 
he described. ‘The physiological actions of these rapidly 
alternating currents have been very ably investigated by 
Dr. Edward Tatum, some of the results of whose work 
have presented in a separate communication. 

Mr, Tesla’s experiences in relation to the static effects of 
these currents of high frequency are similar to those noted 
by myself, particularly the small surface of the condenser 
which is ale to transfer, or permit to be transferred, a 
considerable aniount of energy through a dielectric, 
owing to the exceedingly high rate at which the changes 
of direction of charge are made. 

The following experiment which was tried by me some 
months ago, is interesting in this connection. An incandescent 
lamp bulb was constructed, in which si | a single platinum 
leading-in wire was used, on the end of which, inside the 
bulb, was mounted a single slip of carbon, two or three 
inches in length, it being one leg of a broken incandescent 
lamp filament. Two-thirds of the lamp bulb was now im- 
mersed in an outer vessel of water, leaving the single wire 
above the water for attachment to the source of alternat- 
ing currents at one terminal, and the other terminal was 
connected with the outside water, which was rendered 
slightly conducting by salt dissolved therein. The water 
surrounding the lamp bulb formed, of course, an outer con- 
denser coating, while the vacuous space and straight slip 
of carbon were the means for the conveyance of a charge 
to and from the inside surface of the bulb, which was, of 
course, exhausted to the ordinary vacuous condition, as 
found in an incandescent lamp. When an alternating poten- 
tial of about 1,000 volts, and with a rate of alternations 
up to 5,000 per second, was applied to the carbon strip, the 
filament was brought to bright incandescence simply by 
the bombarding action of the residual gas, as in the 
Crookes tubes, while, of course, no complete circuit ex- 
isted, the condenser action of the lamp bulb allowing suf- 
ficient current to ow, At the same time the glass of the 
lamp bulb not immersed in the water, became rapidly 
heated, indicating that that portion which was immersed 
in the water would have become equally heated had it not 
been subjected to the cooling action of the water itself. 

The retention of the arc, as with direct currents, and 
the high note evolved by it, have been noted from the be- 
ginning of my experiments with these high period cur- 
rents, Mr. Tesla expresses surprise that he was enabled 
to hear the note from an arc in which the alternations of 
current were more than 10,000 per second. Mr.Tesla will 

on me for calling his attention to the the fact that he 
1s taking as the limit of audition in this case sounds from 
5,000 to 10,000 complete waves per second, which is far 
below the limit at which sounds become inaudible to ordi- 
nary ears, cases —s= which a pitch corresponding to 
over 30,000 per second been heard, according to some 
authorities. 

The cause of the persistence of the are with very high 
period alternations as stated by Mr, Tesla is undoubtedly 
the correct one, i, ¢,, that the gas stream has no time to 
cool between the alternations, and its variations of temper- 
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ature must therefore be quite slight. The conductivity of 
the vapor or gas stream constituting the arc therefore re- 
mains nearly constant when the rapidity of alternations is 
sufficiently great. 

The characteristics, stated by Mr. Tesla, as requisite to 
be possessed by machines suitable for obtaining constant 
current for the working of aro lights, are of course con- 
nected with the fact that in such machines the character- 
istic curve indicates a drop or fall in the electromotive 
force developed on a slight excess of current above the 
normal and, on a decrease of current, a raising of the elec- 
tromotive force to a point above the noi 

It is not, however, in accordance with my experience, 
that the undulation of the current is almost essential to the 
success of an are light system, nor do I think that properly 
constructed clutch lamps depend for their success any more 
than do finely constructed clockwork lamps, on the pres- 
ence of a rapidly varying current due to a amall number of 
armature coils and correspondingly small number of seg- 
ments in the commutator. In fact, I have run with per- 
fect success clutch lamps in circuit with coils of such large 
self-induction that any but very slight fluctuations were 
wiped out, and without introducing any particular differ- 
ence in the behavior of the lamps. It probably is true, 
however, that slight gentle fluctuations occurring at very 
moderate intervals may be of benefit in the working of 
clutch lamps by keeping, as it were, the clutch mechanism 
in a state of vibration or tendency to open or close, but it 
can scarcely be doubted that if this benefit exists for such 
lamps a similar benefit would exist on the operation of 
clockwork lamps, as a similar fluctuation would give rise 
to a continual tendency in such lamps to keep the detent 
or escapement free enough for delicately letting-go teeth 
for the feed ; but the fact that large numbers of lamps are 
in use in which the feeding of the carbon, either by clutch 
or by clockwork, is under the control of a derived circuit 
magnet only, and that such lamps operate with the great- 
est satisfaction, shows that the undulations mentioned b 
Mr. Tesla are not necessarily a factor to be considered. 
such cases the self-induction of the arc branch is negligible 
as compared with that of the derived circuit magnet con- 
trolling mechanism, and the fluctuations therefore would 
pass through the are without affecting the said magnet to 
a perceptible degree, particularly as the potential around 
the normal are with slightly different current strengths 
flowing is nearly constant. 

I may add that the experiments of Mr. Tesla in relation 
to the action of the condenser and the elevation of poten- 
tial brought about by it are decidedly interesting and point 
to the possibility of obtaining a pure resonance effect. 
This would require, however, that the D sarsisipesf of the 
alternations be preserved very rigidly during the experi- 
ments, and involves the production of an unvarying or 
perfectly constant speed in driving the generating machine, 
a condition not easily obtained in practice. 

In making the above notes on the highly interesting and 
valuable account given by Mr. Tesla, I desire to state that 
in whatever way my notes may appear as criticism of Mr. 
Tesla’s views, they are not made in any unfriendly spirit, 
but with the desire of reaching the exact facts which it is 
the object of scientific investigation and discussion to 
ascertain, 


SITES FOR CENTRAL STATIONS. 


AccorpinG to the Hlektrotechnische Zeitschrift, the sim- 
plest method of determining the best site for a central sta- 
tion will be to find the centre of vity of the system, 
taking the values of various points in the area as propor- 
tionate to the density of current to be supplied at these 
points, in which case the total i of copper in the 
feeders will be at the minimum. This calculation will, 
however, have to be modified when the considerations of 
cost of site and rent and, it may be, cost of cartage of fuel 
and so forth, are taken into account. 
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CURRENTS OF HIGH 


DISCUSSION OF THE PHENOMENA OF 
FREQUENCY. 


It is not from any desire to have the last word thet I have 
answered Mr. Tesla’s statements as they appeared ; it has simply 
been to correct misunderstandings. In regard to the experiment 
which I mention, a3 ormed by immersing in water a Jamp 
bulb in which a single strip of carbon had been mounted and con- 
necting the water and the filament to a source of high potential 
alternating current at high frequency, and whereby the strip of 
carbon waa brought to bright incandescence, I simply said that 
conduction through the glass could not have had any effect in this 
experiment, I made no general denial that o slight conduction 
occurred with even the best dielectrics, The glass in my experi- 
ment being immersed in water, the assumption of high tem 
ture which Mr. Tesla makes as increasing the conductivity of the 

lass, is not to be considered in this case. The glass was only 
Keating where it was not so immersed, and where, therefore, no 
connection with the circuit existed. 

Mr. Testa bases a long statement_about dielectrics, insulation, 
resistance, perfect conductors, degrees of conductivity, etc., on 
the statement I made In relation to the experiment and the phe- 
nomenon it presented ; and he even asks whether I have “then 
never measured insulation resistance” and “‘by a conduction 
current.” Similar irrelevant questions follow this typical one. 
I have said that ‘if conduction through the glass were a possi- 
bility (in the experiment and accounted for the phenomenon pro- 
sented) this action (of charging a lamp bulb as a Leyden — and 
teceiving a charge therefrom,) could not occur.” . T does 
me the injustice of applying a statement which related to a par- 
ticular experiment and phenomenon to classes and conditions of 
phenomena which any one at all familiar with the circumstances 
would rule out. Mr. Tesla says: “ My statement that conduction 
is concor to some, though perhaps negligible, extent in the 
experiment above described was, however, made not only on 
account of the fact that all bodies conduct more or leas, but prin- 
cipally on account of the heating 4 the glass during the experi- 
ment.” The italics are mine. In the experiment the glass wag 
immersed in cold water, and only that portion not immersed and 
not in contact with the current conductor or the surrounding 
water, was warmed. This disposes of the ‘agraph of conten- 
tions of Mr. Tesla based on heated glass in the experiment. 

In regard to the estimate of the number of complete waves of 
sound corresponding to a given number of alternations, I freely 
confess that I was in error, and that the number given by Mr, 
Teala is correct. The number of complete sound waves does, as 
Mr. Tesla points out, correspond to the number of alternations, as 
the expansion and the contraction of the are stream, correspond- 
ing to wave condension and rarefaction, occurs with each alterna- 
tion, This is a point which I had missed in the former consider- 
ation of the matter, but, of course, if the limit of audition is 
above any of the rates considered, it would not affect the - 
ment except as it relates to the degree of approximation to that 
limit. 

Without calling upon Mr, Tesla to state how far ‘Earth is 
from Heaven” in his view, I will simply state that my experi- 
ment of five or six years ago, which led forth his remark, 
certainly did teach me sometbing then, and added somewhat to 
my information in certain directions. 

I was perfectly well aware of the effects of self-induction, 
including impedance, pointed out by Mr, Tesla, when I spoke of 
the insertion of a coil of large self-induction into a circuit of aro 
lights, as steadying the current and lessening its undulations. 
In regard to the effecta of self-induction I may state, that the 
property of impedance I have always regarded as one of those 
effects, 

It is not true, as stated by Mr, Tesla, that self-induction 
“ yenders the undulations more pronounced.” Whether it will do 
80 or not depends on the shape of the wave of undulation, Not 

es of wave have greatest rate of change when the 
current has asmall value. What is true in this respect of a sine 
curve would not be true of a saw-tooth wave. But the point un- 
der discussion originally was the effect of a large self-induction 
interposed in a circuit of arc lights in which the current was of a 
fluctuating character. The current may be considered in this case 
as made up of a ateady current of an average current value, upon 
which has been superimposed an alternating current of small 
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value, or it may be considered as made up of a steady current of 
less than the average value with a pulsating current of small 
value superim . ‘These assum| . to be exact, of course, 
are made on the basis that in the fluctuations the strength of the 
current does not change very greatly, or that the minimum cur- 
rent and maximum current values are not far removed from 
the average value. Now the effect of self-induction introduced 
into such a circuit with arc lights is, by its impedance, to dimin- 
ish the value of that portion of the current which is, 30 to apeak, 
alternating or flu ing ; and whether the waves of alternating 
or pulsating currents, so greatly diminished in amplitude, will be 
sharpened or smoothed out by self-induction will depend upon 
their original form. It is the effect of eelf-induction in producing 
impedance, and therefore restricting the value of the fluctuating 
or alternating current strength, superimposed on the much larger 
constant or steady current, to which I referred in speaking of the 
smoothing action. Mr. Tesla waa right in his general statements 
of principle, but wrong in his application of them to the case in 
joint. He was not right, however, in separating the effect of 
wmpedance from self-induction in the case under discussion. 
have no desire to prolong this discussion and will leave out 
of consideration any reference to effects on clutch or clockwork 
lamps, or to the physiological effects of currents, I have in the 
above comments confined myself Rey 4 to those matters which 
it seemed n to have cleared up in some way. I hope that 
in stating my position in relation to the matter I have made 
myself clear go as to avoid further misunderstandi 
ELIHU THOMSON. 
Lrwx, Mass 


IMMERSING CONVERTERS IN OIL. 


T have read a recent article by C. E. L. Brown on the “* Uses of 
Oil in Insulators and Tranaformers.” Mr. Brown states : ‘The 
application of oil as insulating material for transformers carry- 
ing a very high potential was first by me,” meaning Mr, 
Brown himself, In your jou April 15th, Prof. Elihu 
Thompson writes: “It may be intoreating to —_ readers to 
Jearn that the use of oi] in converters, was the subject of a patent 
applied for by me on May 9th, 1887, or about four years ago, the 
number of U. 8. Patent being No. 428,648.” 

I received a patent dated Oct. 25, 1878, No. 210,987, in which 
the following claim was allowed: “ The within-described method 
of insulating induction coila or bobbins of wire of electrical in- 
struments, that is to say, by immersing said bobbins or coils in a 
liquid insulating substance, as set forth.” 

Professor Thomson's patent is titled ‘A casing for induction 
coils,” and although in his specifications he speaks of the value of 
oil, in his claims he steers very clear of one claim of 
mine, He has six claims all commencing with the words ‘‘ A com- 
bination” of different things, but having little or no referenceto 
the fundamental principle of oil being used in induction coils or 
converters or transformers. He doesn't make use of the words 
“ converters” or ‘‘ transformers.” 


Purapetrata, Pa., April 17, 1891. 


DAVID BROOKS. 


ELECTRICAL ENTERPRISE IN MANITOBA, 


Mr. W. Bathgate, of the Manitoba Gas and Electric Light 
Company, recently invited the members of the city council to the 
works of the company in Winnipeg, 

The boiler house is 70 feet long by 40 fest, wide, There are 
nine steel boilers of 740 h. p. One hundred pounds of steam is 
carried. The smokestack is 100 feet high, and five feet in diam- 
eter. The engine and dynamo house is 36 fect square and con- 
tains two pairs of compound surface condensing Brown automatic 
engines of 200 and 400 h. p. respectively. The driving wheal of 
the 400 h. p engine weighs 163g tons, and is 18 feet in diameter 
and 40 inches face, and drives the largest belt that has been made 
in Canada—three ply, 3 feet 4 inches wide and 88 feet long. The 
shafting with which it is connected is fitted up with friction 
clutch pulleys made by the Vulcan Iron Company, from which 
are run two Thomson-Houston are machines for city lighting and 
one 1,000-light incandescent dynamo, with » for two more 

incandescent dynamos. Three incandescent d 
2,000 light capacity are run from the open driven 
h, p. engine as well as the arc dynamos which are 
vate lighting. The total capacity of arc plant is 125 lights, 2, 
¢. p.; the total capacity of ndescont plant is 3,000 lights, 16 
c. P. with capacity for two more incan: t machines of 2,500 
lights, to be installed this fall. The pumps in connection with 
each engine consist of one Blake air pump, one circulating pump, 
one du boiler feed M4 and one large Northey auxiliary 
pump fitted up with 100 feet of 2inch hose for fire protection 
urposes—all —— steam. The workshop containsa7Th p. 
tto gas engine furnishing power for blacksmith and machinery 
shops, which are fitted with two lathes, one 15 foot and one ¥4 
foot bed, sorew cutting ines, emery wheel, grindstone, drills 
and punching machines, all the necessary repairs for both gas 
and Jjeatrioity, being done in these shops. 
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Nov 21;351 
Dear Mr Strickfaden- 


I tried in vain to get you on the phone but 
no one answered. Hope you are still well and everything is going 
finely with you, . 
I am now in my eightieth year and still taking 
patients. our rent has been raised and we will be compelled to move 
if we can find a cheaper place. I shall hate it as we have been here 


for thirteen years and it had grown to seem like home. My five 


meter ultra short wave (which I call my "VITAL N RNALIZER) Do you 


know anyone with High Blood-pressure.Thirty two years ago £ was 
running a systolic of over Two hundred. The Met, Life Co rates 

High Blood pressure as PUBLIC ENEMY NOl’it kills 600,000 annually 
(more than Cancer and tuberculosis combined I am now running. a 

norm 1 pressure of about 185 and am feeling very well dispite my 

age. Are you still doing ELECTRICKS? I have all my tesle aoneratus 
and dont know what to do with it. Do you know anyone who would take it 
off my hands. We are sadly in need of money end I would sell all my 
H-F apparatus for fifty Sailers. You have no doubt seen the million 
volt coil which I gave to the Planetarium. Can you not come up and 
"look over my, High-frequency "JUNK-PILE". Today Jose Iturbe came. in 

and played for us. He is going to try to sell my piano forme He says z 
IS A VERY GOOD PIANO" I also want to sell my harp We shallbe very glad 
to see you again.. If this reaches you please’ call me up 


your old High-frequency friend 


We kerk 7. Sle 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was “Nick” to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was quite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their “problem inventor.” 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


| knew these men and answered to their good-natured nickname of “John the Wireless Man,” a 
title that tickled me no end as | liked to make sparks and create spectacular displays of high 
frequency. Nick, the quiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to quite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a “Nut” while others referred to him as “The Genius” and were 
always making excuses for his actions taking pains to explain that this was to be expected of a 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


| paled around with men like Earl Ovington on whose Blerliot monoplane | installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Square Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that | held in my hand. | soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. | was a scared kid even though fascinated with the sparks that | loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. | must confess that | tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, | could get 
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no 
license was required. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the “big boys.” As a quiet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unique figure. There were no others 
as close as Louis. 


| could ramble on here with much. | have completed:a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom | helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
| wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. | would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadequate to express the thrill of youth when engaged in pursuit 
of a pet hobby. | had so many in pursuit of electronics that | regret that |am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


[Excerpt of letter by John Oliver Ashton] 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his [ill] at Gloucester, Mass. His father was a Tesla supporter 
on the Robot. | knew many millionaires, but this one was a snob. 


| palled with men like Earl Ovington on whose Bleriot Monoplane | installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, | at "H.Q." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire’s son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Square Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that | held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. | soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that | loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. | must confess that | tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers | could get 
the distance that envied the boys when | would work with ships in mid Atlantic. Prior to 1912 no 
license was required. 


Dear Mr, Andersen! 

; Tanks ‘for yous note of the Ith. I have been 
busy with ny “bread asi? utter job here = spplicatiens engineer 
ing for an electronics JovdersAs an older citizen it seems that 
the better paying engineering jobs" are mavailable to us here. 
The electronics firms are staffed with “youngsters glace resent 


an “oldsters experience. 


: I had a letter from fiota. I believe. ‘that I met 
Brwood once when I gan seeking to buy: some businesses for a 
wealthy client in, ComecthouteI have suggested to him that 
he might obtain more deriatbe information on the Big Oscillator 
shrough you or. the: Pogha:Museum? 7 ; : 
You might write to Mrs; ‘Earle Lewis Ovington, 
Sante Barbara, Cali nia . She is the weal thy widow of my former 
friend in: early day electrons os) Cok sv iation | in New York,E@ le 
pecans famous as the ‘First: ‘Leen sed Air Meil Pilot. He malt 
nea Bleriot Monoplanes at Garden City, LeI, in 1909 when they 
were beautiful little feiry moths that flew at 75 MSP.H. over 
the heads of the admiring crowds an ‘Sundays much like a circus 
! ar und a track with tall pilons as “garkers, The first radio 
oy way set wes ‘installed 4n Earle's Bleriot"Dragonfly " at Card 
City in 1909.It was @ bread board affair, .We fad lotsof fm with 


it andptoneering the counterpatse antenna which is credited th 


Y er 


j 
"| 
i 
i 


tw others who rediscovered | Lit a “aad or ‘more later es 


oS’ 
radio ideas,I hope to get some good o4nnetoed story Xonwpaper 
for posterity and documentary purposes so that the younger gener 


ation may know what it was 14ye to thrill oe the newsets of that 
day. I have Dr Lee de Fprest and oid ‘friend and mentor to advise 


ony 


and encourage. MCe At 80 he ie going strong maith his newest 


Heat: Hechines ARE sR IN GTO 04 wens Be aah 7 ra ee 
# aoa i pai the Olsakebe and with & the RAP, wriefly_ 

ag 2 sonsultanteT had.original, ideas oon sell the F.Bole and 
called there in Woshingotn but euld get. ics wher ed ‘They ‘now 

it ait. apparently: yhey secure “advance info on matters which 

they classtly as "imontedge" ‘butt at ‘is. ay Speliefthat they 

have grabbed"imowledge” thet ‘they don't know how to apply? 

A number of the so-called secret devices that the are using wre 
old s tuff years ago. The much talked of Wrist “atch Ralido was 
built at oub lab away back in 1926. Dr, Ch Charles F. pudpese 

bullt the fist portable in 1920. 3» My Seton jBouts:Paomit 

hed it ig his consul timg offioe,! for yearn t 58 relige Burgess and 


Louis have “aeparedd for greener ‘fields beyond the vale, where I 


nate am ides there is plesty of research to be ac complished Goede 


ns an very glad to note of your Progress sZoward a 
definite ‘atert on the Bulletin and ae Tesle Journal. If I may 
peof a ssistance pheaschet me jmoweI vould ‘Lake to help if I can? 
“5 am in’ ‘a sort of a mss ‘here with a man whom I 


hare 
pefriemiedsite has @ Mineral Ore “sedeotor that separets:jany mineral 


from its RaNgue , electronically. ‘the mackine has great «possibilities 
T have managed t ° get some of the large mining companies interested. 
Ten I introduced the Anventor to men of means who backed him 
witha tokan allowance. He isa ‘thorouyhly Sapreottoel business man 


and spent the money unis ey. The backers are’ ‘peeved “and will 
not invest more untit ne “shows them a11 ‘the machine wrkingse 


“As this inventor has been ‘dheated befdre he is so susplotous that 
* Phe ‘refuses tp reveal the whol® ‘peobeb to his backers, He has 
 ““gpplied for patents thrpugh ‘a (patent Lamyer friend of mine whom 
‘T pwwight intothe piloting nie backorsy the lawyer'ind the | 
“@.PcA. who has the ‘corporat on: Papers wan do nothing with the ; 
“duventor who 4s‘atubborn ‘ anid “Wh not move unless he gets acre” = 
_ Shohexs Ste4y ‘an Impasse ‘thet ‘Ls‘ “embarassing %O mecl om the 
‘one who got the Whole matter under way and there 4a nothing that 
*"T ean do now but try end ‘nbowse a ’newpa ckér ‘to takdover the © 
“present backers whé want thier Money be k/ ($26,000), In the mean 
events Wnesaba- Deut, mire. : 
“time the inventor ruag ‘all over,at the beck and: ‘call of the mining 
companies who ate doing thagr bést to’ steal thdidea i@f they cans 
“The machim ts said by: big’ authorities to'bé ondthat will revol- 
“utiongic the whole minipg: ‘process’ ‘indhstrye 


a 


I ma proposing that“some one inve st. say $r0ohoadl 


in a new company to’ take‘ over the peesatit one ‘that‘cen't get 
- going dbe 'to"persinality trouble" °if you would ike more data 
‘on the’ machineZiet°ms imow, It isan actuality:nota dream. It 
‘ ‘works, ‘The model is ‘here, The invemtor has invested over$I50, 
000 of his ow’ money: andis breke’ *Thétimoney: was’ spent in research 
prior to ‘the’ forming of the corporationsLet “meimow if you have 
_ anyomlintere acted: enough to want’ to see the machine and meet the 
invenbor and investigate 1t thoroughly, 9 ~~ 
The Jady you mention’: as haong called upon O'Neil 
may have been Mrs, Fritz LowensteinSHe was with Tesla and a pioneer, 
There were -a number’ of German sympathizers' that Tesla knew, There 
wes yuite a fuss at the time of W.W. I,for my ‘dad used to dine 
at a large German restaurent in N.Y. with a man whom he had bef riené 
eds{Timight say in passing that my grandfather and my dad and I 


‘all have had.a great trent toward vefriending inventors and 

_ technical: menel,-believe I. told, you how Grandfather was the 

. opeginal. backer of Bel] in Salem,but, Bell made a. flop pf the 
Harmomic felegraph:.and felt, bad, because Klighs Grey best him : 
That"mistake"made Bell, He, had. lived at, 336, Essex Street, 

@ block: away from the: Sanders Mansion where he established 

~ his fisrblab inthe, basement, ani,later inthe ¢itie, 336 Essex 
Street in Salem was byilt.and oocypoued by my. famtlyfor five 
> generations. end grandfather .was always helping others .Dadrzs_ 


y Wascof..a similan,stripe -and mew ..s0 many .of the inyemtors that 


Denise and his wealthy telephone pioneer colleagues backed, ) 
Well Dadssefsto dine in this German .restakrant _Mherehe enjoyed 
the imported beer; and there he met this personable red-bearddd 
young man who-became his charges The man spoke English with 
perfection and had a. PH.D. (Heidleberg ),He was in che! oil 


|. +business for some German company and dad helped him meet 


. business men-2Mor-to.the warsE:egrked for D.E.B.EsG. and 

‘ aver-seyer=s Trae S ATLaweTt 
. priefly. for. the Atlantic Commmication Conas.eonsultent I 4 
installed radio.on the Argentine.battle ships Rivadavia and 


- . Morentel: was inathe NsYa cofficeland::ong «2 me German s hips 


-- under Seblig, Boehme, endotherse I. knew. men like: Zennick and 


Bram and other leaders in Germany. ‘The war broke outel 

went into the navy, and was forbidden to even mntion thier NANOS e 
Dad felt hurt because if his.friend in the oil business who had 
-petormed to “ermanys, One day.Pad yas quizzed by:thecold F.B.I. 
‘and was pretty well peeved s tthe treatment a ccprd d him.an 
established. bus{mexx man with two.sons on the service and he 
let them know 1$ fooeThey finally revealed that his friend ho 
had visited our place in Yonkers #@5 Anirpality,ome-of the seve 


sons of the Kaiser end a Major Yeneral in the army over there, 
Mt a. 


I belive he was killed in action. — ee 


ZL will keep you informed as I came 


vu 
2261 St Franois Prive 
Palo Alto, California 
September 22nd, 1953 


Santa Barbara, Calif, 
November 16, 1953 


Dear Mr. Anderson: 


Thank you for sending me the brochure, which I have read with 
interest. I recall that my husband, at different times, spoke 


.of Nicole Tesla as one of the greatest electrical geniuses that 
ever lived. : 


I regrest to say that I do not understand much about electricity. 
Iam therefore taking the liberty of assing on this literature 
| have sent me to one of my husband's oldest and best friends, — 
€, who has been interested in high frequency almost © 
e I am asking him to write youe 
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elaide Ovington § ae 


OVINGTON AIR TERMINAL 

“ONLY AIRPORT IN SANTA BARBARA” : I 
ARLE OVINGTON, Qa as 
: eee pe Re 


—93Am i 
a Asioren 
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LES OC. NORTHUP 
V WASHING Teh AVE, 
PROVIDE, NCE, 

KHODEA ISLAND, 


i. 1, -Earle L. Ovington, 
Tos ee hes, < oO eo ak We ony 
see x Sly Ene, at Pau, France. 


Postcards from author’s collection 


S. Monoplane Exhibition C L'9b ee 
PARSONS & BRADY, ze 
1527 Broadway, New York, 
Presents Mr. Earle_L. Oyineton. 


aoe ———— - ———- _ pene — ee 


G. H. Curtiss Winning Scientific American Trophy with Aeroplane 
June Bug’ Driven by a Curtiss Motor, Hammondsport, N. Y. 
COPYRIGHT (908 BY.H. M. BENNER July 4, 1908. : 


NOVEMBER, 1903 


Mentioning some extensive 
alterations and improvements. 


Some interesting matter on 


electrical apparatus. 
Information on the fitting of 
russes. 
A list of instruments and 
books at very low prices. 


The brilliant achievements of scientific investigators in the_field of electrical science during 
the past decade have served to concentrate the attention of the medical profession upon the won- 
derful possibilities to be found in the field of electro-therapeuties. Although conservative mem- 
bers of the medical profession have ever been wary of experimenting in the treatment of disease 
by electricity, yet since the days of Gilbert and Franklin this important subject has been forcing 
itself more and more to the front, until many of the leading lights of the healing art are to-day 
numbered among the believers in its efficacy. 

The wonderful discovery of Roentgen, made known to the world in 1896, gave a great impetus 

_ to the use of electricity in medical and surgical diagnosis, which bids fair to be surpassed by the 
perhaps greater serviceability of the X-rays as a therapeutic agent in the treatment of some of 
the most formidable diseases which afflict the human race. Finsen’s discovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


_ The Strong Static Induction and High Frequency Apparatus. 


Among the first to experiment with the X-rays in this country, after the announcement of 
Roentgen’s discovery, was a young medical student in the city of Boston who showed his 
by building for himself an apparatus for the production of the X-rays early in 1896. This 
ent, Dr. Frederick F. Strong, now instructor in electro-therapeutics in Tufts Medical College, 
d the Tesla or High Frequency type of apparatus for his experiments, and it was not long 
he noticed that patients who were exposed to the X-rays generated by his apparatus were 
y cases benefitéd in their general health. This led him to investigate the therapeutic pos- 
of electric currents of high frequency and high potential with astonishing results. Up 
ite he has treated several hundred cases, many of which had proved refraétory to other forms 
atment, and in the majority of instances beneficial results have followed.* , 
he made a number of improvements in his apparatus and many ingenious 
ie therapeutic application of High Frequency currents, among others being the 
des and other methods of treatment through glass. Dr. Strong has dis- 
g things in the course of his investigations and has succeeded in adapting 

, of uses. 
ook giving in detail the result of his work, which will soon be put in the 
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twenty breaks per second as ordinarily found in the Resonatur types, and even only two or three 
per second as found in H. F. attachments for static machines, such as Piffard’s Hyperstatie Trans- 
former, The enormous increase of the rate of condenser discharge in the Strong apparatus mani- 
festly increases the power of the apparatus in like ratio. 

‘Another unique feature is the air rheostat which permits of an exact regulation of the dosage. 
Still another feature of much value is the device for regulating the frequency and potential of 
the apparatus, which is accomplished by alterations in the capacity, inductance and resistance. 
These are placed at the command of the operator by means of specially constructed high tension 
switches placed on one end of the machine. 

A point of much importance in this class of apparatus is the question of insulation. This, 
we believe, has been satisfactorily solved by Dr. Strong, who has spent many hours in his labora- 
tory experimenting with different materials and has finally obtained a substance of surpassingly 
greater resistance than oil, and, therefore, an ideal insulator. Nor is the apparatus left to depend 
upon insulation, being so constructed electrically and mechanically as to be subjected to the least 

ossible amount of electrical strain when in use. 

The apparatus is manufactured under the direct supervision of Mr. Earle L. Ovington of the 
Massachusetts Institute of Technology, who was connected with Edison’s laboratory for ove 
two years. He personally tests every instrument, subjecting it to double the strain while testin 
that it will be called upon to endure afterwards. 


High Frequency Therapeutics.* 


The physiological effects of high frequency currents are chiefly exercised upon the vaso-motor 
stem causing a flushing of blood through the peripheral capillaries, opening up the sweat glands 
and relieving local congestion. The blood becomes oxygenated and uric acid is oxydized into 
urea and elimination of waste products greatly increased. There is a marked germicidal action 
due to what is termed “‘electric ozonization,” which is the result of the large amount of ozone 
generated by high frequency currents and carried into the tissues by electric bombardment. This 
is of much value in the treatment of infected sores, tubercular ulcers, chronic skin diseases, etc. 
There is an increased elimination of C.O». and respiration is favorably affected. There is also an 
undoubted anesthetic action when the current is concentrated over a small area. 

Tt is obvious that an agent of such valuable and varied physiological effects must be useful 
in the treatment of a large number of diseases. Among those in which it has been found of special 
value are diabetes, gout, chronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head- 
ache, anzemia and chlorosis, dyspepsia, atonic dilatation of the stomach, colitis, hemorrhoids, 
chronic constipation, prostatitis, neuralgia and pulmonary tuberculosis. Herschell has obtained 
excellent results in the treatment of gastric ulcer, chronic gastritis and chronic catarrh of the 
intestines. 

‘ Among local diseases benefited by high frequency treatment may be mentioned lupus vul- 
garis, lupus erythematosis, chroni¢ eczema, acne rosacea, psoriasis, pityrasis, sciatica, pruritis, 
rodent ulcer, trachoma, prolapsus and fissure of the anus, etc. 

There are certain essentials to be taken into consideration by the physician about to pur- 
chase high frequeney apparatus. Many inefficient machines of little value are on the market, 
and the purchaser should not be misled by low price or unwarranted claims to purchase a cheap 
or inferior piece of apparatus. A first-class instrument should be capable of giving 500 milliam- 
peres or more of current in the secondary eireuit and should supply a heavy spray of from 5 to 8 
inches in length. It should be adjustable as to tension and frequency, as the low frequencies of 
five or six hundred thousand oscillations per second are only suitable for X-ray work, the most 

’ - efficient frequencies for therapeutic work ranging from a million to a billion per second. 
_ The Strong Static Induction and High Frequency Apparatus is designed with especial refer- 
ence to the above mentioned requirements which have been found by leading workers to be neces- 
to obtain first-class therapeutic results. The price of the apparatus with therapeutic at- 
hments is $350. The X-ray attachment is $25 extra. The Ultra Violet attachment is also 
extra. These can be obtained at any time after the apparatus is installed. 


further details of the therapeutic uses of high frequency currents see Chisholm Williams book on 


Price, $2.75. For sale by Otis Clapp & Son. 
Manual of Intragastric Technique, London, 1903. 
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Static Electricity. 


ene iivate practice Dr. Strong has succeeded in securing all results from his apparatus 
that can be obtained with a Static machine. The value of this fact can only be appreciated by 
‘ ose who have experienced the disheartening and unsuccessful effort to make a static machine 
‘ork in humid weather. To those who have been accustomed to rely upon the cumbersome 
static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this 
‘neat, compact and handsome apparatus of Dr. Strong’s seems a wonder. That an instrument 
which can be attached directly to any incandescent lighting circuit and is not affected by moisture 
or temperature should be capable of producing the static breeze, spray or spark, or produce effects 
similar to the static induced and wave currents seems almost beyond belief. Yet all this and 
much more can be accomplished with this new apparatus. For that reason it is called the ‘‘ Strong 
Static Induction and High Frequency Apparatus.” 

Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Vacwwm Head Spray, the Combination Fluorescent Electrodes, and the 
Adjustable Condensing Efflewve Electrode, with attachments which enable the operator to use a 
spark through glass or the effleuve directly against the body of the patient, either through the 
clothing or against the bare skin. He has also devised a unique apparatus for the inhalation of 
ozone generated by high frequency discharges. This apparatus is constructed so as to eliminate 


the disagreeable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another late addition to Dr. Strong’s apparatus is an attachment for generating pure Ultra 
Violet Rays of great power and quantity. This attachment is a modification and improvement 
of the condenser spark lamp used by Gérl of Nuremburg, in which advantage is taken of the fact 
that the condenser spark is very rich in ultra violet light. In the Gérl lamp the discharge from 
a pair of leyden jars is carried to a series of three or four small iron balls placed about one-eighth 
inch apart. The discharges of current are necessarily intermittent and follow each other at com- 
paratively long intervals. In Dr. Strong’s improvement the discharge from a condenser of much 
greater capacity is utilized in such a way as to obtain a continuous are between the electrodes. 
Hence the ultra violet rays are much more powerful and of surpassingly greater quality. 


} X-Rays. 


The X-rays produced by this apparatus are-steady and powerful, seeming to possess in a 
large measure the actinic power of X-rays generated by a powerful coil, combined with the pene- 
tration noticeable in X-rays generated by large static machines with a great number of revolving 
plates. The result is an X-ray that gives splendid definition for fluoroscopic work, with excellent 
results in radiographic work, the length of exposure being much shorter than is necessary with 
even the largest static machine. 


High Frequency Currents. 


hough Morton used high frequency currents therapeutically as far back as 1881, the power 
ension of his eurrents were very low, being obtained simply from the discharge of a pair of 
en jars and were by him denominated ‘Static Induced Currents.’ In 1890 D’Arsonval 
ced his experiments with high frequency currents and obtained some very encouraging 

h a high frequeney solenoid. In 1893 Oudin devised his “Resonatur,” which is the 

w almost universally used abroad for the production of high frequency currents. 


pparatus some remarkable results have been obtained by European electro- 


Unique Features. 


ents upon this type of generator have been made in the Strong Static 
ppratus, however. Among others may be mentioned the spark 
breaks of the condenser discharge per second as against ten or 
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Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 
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Full output of Strong-Ovington Coil, showing both sparks and effuve. 
All photos are from Robert Campbell. 


REMINISCENCES 


The remarkable story of Earle Lewis Ovington, 
American pioneer aviator and inventor 


—= 
ROBERT D. CAMPBELL 


Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Earle Ovington’s original glassplate negatives were hand-developed using traditional techniques by Bob. 
The machine is a replica | built of the Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH FREQUENCY 
CURRENTS 


Earte L. Ovineton, Esa. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


To the average physician the term “high frequency currents” is 
anything but definite. The term has been so often misapplied that 
there is little wonder it is so generally misunderstood. In this 
paper it will be my aim to give an exact idea of what high frequency 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the “alternating current” is a current 
of approximately sixty cycles per second, or, as it is sometimes 
called, 7200 alternations per minute. This means that in one sec- 
ond the current passes through 60 complete periods or cycles. Let 
us assume the current starts at zero value (see Fig. 1) and increases 
in a positive direction along the curve AB. When the current 
reaches B it has attained the maximum positive potential. It then 
decreases along the line B C until it again arrives at zero as shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arriy- 
ing finally at the point E on the zero line ready to commence an- , 
other cycle. Along the line A B C is one alternation and along the 
line C D E is another. The complete curve A B C D Eis a cycle. 
Hence there are two alternations, one positive and the other nega- 
tive, to every cycle. Electricians always speak of so many “cycles 
per second” or “alternations per minute,” and never reverse the 
terms. This is sometimes confusing to the non-technical mind as 
the manufacturer uses the more scientific term “‘cycles per second,” 
while the local electrician usually refers to his current as so many 
“alternations per minute.” : 

In commercial electric lighting and power work 25 cycles per 
second is called a low frequency current, while 133 cycles per sec- 
ond is considered a high frequency. To the physicist and manufac- 
turer of therapeutic high frequency apparatus, however, 133 cycles 
per second is a low frequency. The latter consider a current one of 
high frequency only when it changes its direction thousands of 
times per second. These extremely rapid rates of vibration are not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The questions have often arisen: What is a high frequency cur- 
rent? How are we to draw a line of demarcation between currents 
of low and_ high periodicity? I suggest the following definition of 
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rg gee Roe iat Sie aera | oe =: 
uggesting the above definition I ‘ ‘$0: sarah the fatt Salers 
ng of the fact that under certain conditions the disruptive dis- © 
charge ‘of a condenser may be of comparatively low frequency, or 
May even not oscillate at all. These conditions, however, are rarely”. 
“amet: with: in-practice and hence. our definition is suitable for every 
: © ease with which the physician will. probably have to deal, cot es | 
Assuming then that by the term. high frequency currents we ~~ 
> qnéan- erent ‘obtained: by disruptively discharging a condenser.. 
= ‘Tet us see how. stich currents are. actually produced: for. therapeutic: 


use. 
= There: are. ithires: methods pe generating ‘therapeutic high fre=. ae 
ency currents, the D’Arsonval, the Qudin and the Tesla ‘method. ~~ 
as machiné illustrated. (Fig. 2). 4§ SO. designed: that-any one of - 
~ these methods may be used at will, that is, either-D’Arsonval, — 
— Oudin or Tesla currents are produced, 5 shall try to show you =~ 
--wherein they differ... 
= In this paper I shall ask- pardon for se aun mention “ ny 
— own machine. This frequent mention is necessary, furnishing, as 
zat ncaa che ‘the various samibicstes necessary for the ne expert- 
- ments. & 
“For ’ att ithtstration fet us. “eetieely: disconnedt the Teds: Gail reg>- ff 
* larly furnished with the apparatus, and lead the heavy oscillatory 
current, which ordinarily excites the primary of this coil, outside - 
"the cabinet. This result is accomplished by means of switches F 
~ and -P in Fig. 2. Now connect this heavy oscillatory current to a 
coil, which is. simply three turns of electric light wire wound into 
the form-of a circle two and a half feet in diameter. By connect- 
_ing metallic handles to the two extreniities of the circle of wire and 
turning on the current, we obtain the high frequency current of, . 
--D’Arsonval. This is nothing more nor less than the drop in poten- 
tial across this crude coil catised by currents of extremely high fre- 
_quency circulating: through the coil. In practice the 1)"Arsonyal’ - 
- current is obtained from binding posts D D in Fig. 2; and regu- 
- lated with handle G. The: frequency of the D’Arsonval. current is 
high, but the voltage is necessarily comparatively low, being limited 
, by the. potential of the transformer charging” the condenser, and - 
“governed by the length of-the spark gap. 
. Qudin added what ‘he called his. “resonator” to the solenoid of 
Fe ay: Arsonval and thereby. raised the potential of the currents, pro- = 
Muced. ~ Since we cannot obtain something out of nothing, this rise 
in potential-is at the expense of amperage.- The Oudin current has 
-a higher voltage than the D’Arsonval current, but correspondingly pes 
‘less. amperage. A-rough model of an Qudin resonator consists of a 
are age ae: wire, uss feng. of which, patos must be Sarefally , 


a eos 


Spice thi ‘he Ouke yeseauior ahi Do 
~ nect the etary enema ‘to the coil itself. ‘Turning on 
» ‘the current-weinotice the high pot - dis issuing fromthe 
| top of the resonator. ‘Bring a. vacuum ‘tube within the vicinity of. 


-_ the discharge and we notice it glows-brightly. The high frequency — | 


-. currents have set up an intense electrostatic field in. the neighbor- 


a hood of the resonator-and itis this rapidly. vatying Metie stress 


_ which induces’ the cdrrents within the tube and causes it to low. 


Qudin. currents are: obtained from the machine by ‘ 


Steneital Wo a speriat eocket onthe right feand ide OF the Gbicee : 


_ (not shown in Fig. a) Oudin currents, are then obtained from the 
: other terminal eis 


Tee bat 6 chorea Teast: the: ‘afrangement of Oudin to that 


z ‘employed by Tesla. Simply disconnect the lower end of the reson- 
ator from the heavy wire coil and bring the plane of this coil so that Bis 


“it passes through the center of the solenoid of finer. wire. We now 


~ have: the bipolar coil of. Tesla, the heavy coil being the: primary 
winding and the finer wire. the secondary. Although ‘there is no 
‘visible coaneca between the primary and ‘secondary —— * we 


‘see that. powerful high frequency ty ae are induced from 


~ coil to.the other.. Connect an X-ray tube to the secondary of this. 
‘-erude Tesla coil and we:notice the characteristic green. fluorescence ’ 
of the Crookes’ vacuum. It-is rather strange, when you come to 


think of it, that these X-rays are being obtained from a simple coil. - 
of wire which is separated’ by fully one foot of space from. the 


) “source of energy. When experimenting with high frequency phe- 
“nomena, however; one becomes accustomed to remarkable effects 


and looks for them as a matter of course. Of course, in practice, 
this crude device is ‘inefficient and_inconvenient. Powerful Tesla _ 


| currents are obtained for therapeutic and X-ray’ results from the 
> terminals Y Z after detaching the special Oudin connection 2 ae 
z ‘viously mentioned. 


-As to the relative merit of the D’Arsonval, Oudie and Tesla 
‘methods of current generation, I would say that it depends upon 


__the use to which the current is to be put or:the disease that is to.be 
~ treated. - When heavy amperage is essential the D’Arsonval meth- 
~ Od recominends itself, while for. monopolar work requiring a higher 


potential the Oudin. method “proves more efficacious. _ As far as all 
around work is. concerned, and for X-ray production, the Tesla 


method is by far the most appropriate. Each current has its use, 


: powevers and it is therefore better to have all at your disposal. 


Now that-I have shown the three methods by means of which, 
high frequency. currents may: be generated, let us consider‘ in detail 


= one, and in my opinion the most important, of these methods. f 


shall now describe how. a sixty cycle ordinary street lighting current. 


—-of-100 volts may be transformed into a high frequency current of 
- “overa tillion. volts and Salone, oat a million times in a ae 


Ki nd Aa ae ee 


Bes “Retecne' E he ® we Fats ee “the 2 ine ‘ian. of the ; 
> Tesla'circuit: It will be noticed I-have marked the alternating cur- - 
¥en mains “low voltage, low frequency.”. ‘This is the commercial © 
ng current which usually has a periodicity” ‘of 60 cycles, and 
= itial ‘of approximately 700 Wales. Ii the direct current only —_| 
Ee _,is obtainable a rotary: ‘converter is used to: convert the aitert current - 
st “into the more desirable form of electricity. 
- The altern current is now. passed - to. the primary winding ; 
ofa. high potential t transformer which changes the 100 yolt current - 
to-one having a maximum potential of about. 30,000 volts But does - 
| wot alter the freque “The current is still a 60 cycle current. 
= This is the first step in the transformation of our low potential, low 
~ frequency current to one of high potential and high frequency. ‘No- 
| tice the first. step Increases the: voltage only, and Teaves the fre: =e 
ae quency unaltered. : 
“>< * Fn the second. step of the transformation the periodicity is in- 
MES creased, while the voltage is left unaltered. The high voltage, low 
=. frequency: alternating’ current is’ led from the secondary. of the 
| -transformer (Fig. 3) to’a condenser of suitable capacity. “In. effect 
~ this condenser. may be considered a large number. of Leyden jars 
“such as are employed with static machines. The purpose of this 
*~eondénser is to store up electrical energy at a comparatively’ slow 
_ > tate and liberate it rapidly, that is, as a disruptive discharge. Re- 
_ ‘erring again to Fig. 1, say the condenser charges at an even rate — 
= the line.A B, The potential at the terminals, of the con- 
ips denser, and hence at the two terminals of the spark gap, rises until 
the insulating layer of air between ag spark gap balls breaks down 
=,-due to the intense electric stress. A discharge-across the gap now - 
takes place ang the stored up energy of the. condenser rushes across 


the 
= Bo the. unaided eye: ‘this. discharge across the ‘spark gap appears : 
‘to be a single spark, but in reality it is composed of a large number 
-of smaller sparks or discharges. In fact.the discharge is ‘Oseillatory 
-__ in character, surging backwards and forwards millions, and in some 
_/ cases billions of times per second. These rapid discharges slowly 
die out, due to damping caused by heating and other losses. When 
the discharges have diminished in intensity, or entirely stopped, the 
>. spark gap assumes its original condition of high resistance. “This 
‘allows the condenser to again become charged to a high potential 
and the above process is repeated. oe 
__-_. An analogy to illustrate the charging ofa condenser would be 
~ “the case of a spring steel red, one end of which is clamped in a vise 
: “and the other eft free to. vibrate. If this rod be drawn aside and 
Pao raleased, it will oscillate to and se until it finally comes to 


PoG 
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ar ace. “Bjerknes: demonstrated ihis ‘carerancnalhe: wit his: fa- 

nous. fesonator experiment. The human’ body, however, is not-a 

P= good, conductor, ‘of electricity as compared With a'metallie wire and 
hence. the action of high frequency currents with respect to. a me+ 

> dallic conductor forms no‘criterion as to. their behavior with respect: 

SS med the: human-body: which jhas | a. omparatively high: ohmic ‘resist-- 


“ance. | 
: <The stein effect in: Condaetors decreases: as. “the: ‘resistance: of the 


oe £0 ductor increases, and at the high resistance’ attained bythe hu-- 
“--man ‘body there jis little doubt that the curreits penetrate to the 
» dnnermost portions. of the conducting medium. “How ‘high fre-. 
‘quency. currents accomplish the results they are daily accomplishing, | 
ao in this country and-abroad, with all sorts of apparatus, is a > | 


thing not explained by those who uphold the theory that these | 


- currents are superficial in their action. =~ is 
~~ I take this opportunity of introducing to the iiedicat profession < 
= ‘a new gap for high frequency: apparatus. “The construction of ue | 
peevice ts so unique, and its operation so remarkable, that I think 
‘description of it is not out of place in a paper of this character. 
Most physicians Have no. doubt-heard about. the new -mercury 
: "Vapor lamp which was introduced a short time ago by Mr. Peter 
_ Cooper. Hewitt... Some ‘have possibly’ seen this new light, as it has 
“- been quite: ‘extensively ‘adopted in photographic studios and: to- some 
extent used as an advertising inedium. It is in the form of a tube 
~ about three feet Jong and one and one-half inches in diameter.. The - 
ight: emitted: is. rather disagreeable for-some purposes, being prac- 
"tically. moriochromatic in character.and: almost entirely lacking in’ 
2 the longer wave Jengths, such as red. 
-~. Some time ago my attention was attracted to this new device 
Sd it occurred: to me to use it asa spark gap for high frequency 
apparatus. 1 later learned that such attempts had been made but 
~ for some reason or other the old form of spark gap was preferred. 
In the course of my experiments it became apparent why the new > 
= device had not been universally adopted. ‘Under certain ‘conditions 
its operation was ideal but unfortunately these conditions were not~ 
the conditions. usually met in practice. To -be more explicit. the 
vapor gap worked well when. a large amount of energy was used 
but was unsteady and erratic when currents such as ordinarily em: | 
__ploved. were passed through it. . 
-. . Now it-so happens that the ordinary spark — gap. composed of 
~ conducting electrodes separated by an intervening dielectric, oper- 
- ates very satisfactorily on light currents but fails completely when 
\-the-current is increased beyond a certain well defined point. For-.. 
tunately what one gap lacks the other possesses and vice versa. It 
occurred to me to combine the two and thus get an ideal device, I - 
did = this cand. after ‘considerable experimenting ‘evolved the form I 
here describe.-The gap is simply a glass bulb into which is sealed 
tivo platinum leading-in wires. A small-pool of. metallic mercury. 
_tovers each of these wires. In = Ake electric stress at the 


: Sani ihe uth OPE CaF aes Base eS Fey 
‘he machine here illustrated is s equipped 1 w mercur 
| “vapor gap, a2 switch being | rovided y means” ey reine ie poe 
es niay. be thrown out of use and th ordinary gap. cane 
pits place. of shall’ now describe some experiments to agstate te | 
| relative efficiency-of the two spark gaps. | 
je ing the Frequency Changing Switch: (fin Fig. 3) ‘on the 
machine 1 to HIGH let us turn on the current. As long as the enetgy —] 
pass g through the gap is small the ordinary device works very | 
al but it fails. oe a, when ‘we turn the Extra Power =| 
shone the: - : 


colar the Grdiney ane gap is  dctcally worthless: eee 
denser capacity be increased the power of the apparatus is increased, 
but unfortunately an increase in the-capacity of the condenser means _ 
*-- a decrease in the frequency of. the oscillatory currents. pote 
The problem for the designer was to obtain the necessary’ ee and = 
still keep the frequency high. . ee | 
_ At this point the mercury vapor gap comes: ‘to our rescue. Phas | 
‘tum this switch and thereby put the yapor gap in.circuit. Pro- 
ceeding exactly as. we did before, the oscillations are not destroyed 
was the case when the ordinary gap was employed. Furthermore - = 
ish to. call attention to the fact that: even on the low frequency _ 
e as ‘of the machine has been greatly increased by the intro. 
duction.of this new gap. Turn the Frequency. te deciege Spee ® th a 
nd nud Wwe. Re a iene piesa pone of the 


hee decompo and shower i 


t oscillates such an ‘enormous: Se meneien: veer es 
denser -capacity and low frequen with a 


each group, w ic 
twies on ae alternation, — Keeping 
ocak creasing the energy pa 
ss dr the ere: 


is is 


-* tar. > A’ farther "scase of eery ake poate fo com | 

images with the crude method: we are using. If we could count. 

- -them, and; they are easily counted with a more refined method of - 
-- observation—we. should. sce they-were: perfectly uniform: and regu- 


2 a Jar-. I. think this demonstrates the advantages of the mercury gap~ 
- over alt other. forms: of ‘current Hageete ae for ‘high ies cis ap 


ratas. 

oo Pe In “the. foregoing eer T; have’ siden to give a | 
ae scription: of what I consider the best-method of generating currents | 
‘ -of high frequency and potential. I have. ‘started with a current hav- 

* ing a potential of only 100 volts-and a_periodicity of 60-cycles. and . 
~ —.gone-t! oar the processes by-which this current is transformed w 
one having an extremely high. potential and enormous: frequency: 
OF course, ‘I have only considered.a. simple case but: the principle is 
__ the same, however ‘complicated the modification of the apparatus. 
~. Over ten years ago Nikola Tesla astonished the world with his | 
bases AY onderful. ‘xperinients employing: currents of high frequency and - 

». potential. He passed large quantities: of. energy. through his body- 
with ‘only slight sensory effects, and performed other startling ¢x« J 
~ periments which cleatly demonstrated ‘that electricity of this nature | 
-did not behave as did ordinary currents. © Since Tesla's-early demon- 
_sstration, we have learned much regarding the peculiar properties of 
‘what . he termed * ‘alternate currents af high. voltage and great ‘fre- 
quency.” ‘Let us now consider some ‘of these peculiar properties. - 
~ considerinig as a source of energy the machine here illustrated. 


~~ which is known as the Ovington” Electro-Therapeutic and High Fre- 
“quency Apparatus. 


‘Perhaps the ‘most noticeable peculiarity of high frequency cur- 
~rents is that they flow to an insulated. conductor; that is, a complete | 
circuit is-not required as in ordinary cases, - “Thus, we start the ma- , 

-chine in operation and hold near_one terminal a picce of sheet metal 
__. Suspended by a silk cord. The discharge passes to the metal plate 
--although: it is well insulated: In the same way if we connect the 


~~ body with one terminal, the electricity is flowing through the con- 


= necting -wire just as trulv-as though it were connected -witlt the _Op- 
posite side of the machine. and a _complete metallic circuit were 
~ formed. -Let us see if we can find a reason for this. 

Tf we place a person upon an insulated: platform and connect: 
-him with one terminal of a static machine, or other source of direct 
current electricity, there is a momentary rush of current through the 

connecting wire to the body of the person under. treatment. If the 
-effects of Jeakage he. neglected, this rush of current is only of very 
- short duration and persists until the body of the person:c 
with the machine is charged to the same potential as the machine 
itself,  If:a continuous flow of current is desired more than one con- 
- necting wire nimst be.used.. 
In the above mentioned case we assume a direct. current was 
as used. Let us/see what takes place Se a ‘current of high: feo get ig be 


i stituted, Gat ome ibe person ae treatment Tal a high 
frequency apparatus exactly as was done in the case of the static 
= machine. To make the two cases alike the insulated platform may - 
pee cmplos loved, although. with high frequency. currents. this cumber- 
© some device is entirely unnecessary. - 


= 
bla 
os 


— -- With ‘high frequency currents. the result ‘of our. “experiment - ie | 
~ entirely different from the previous case. We have a condenser or - 
© capacity: effect now which is the most important thing to -be consid- 
= ered. The person cotresponds fo-one coating of a- Leyden jar, the 


"Space surrounding him is equivalent to the glass separating the coat-_ | 


> Ings, and the walls of the room. or. ‘other surrounding: objects; may. 
he considered as the other coating. We have’in effect, therefore, a 
condenser connected to one side BE our high frequency apparatus. © 
_ Now it-is ‘a fact that condensers allow. high frequency currents to 
gee through: them ‘and the crude condenser formed-as-above de-~ 
“ stribéd is no exception to the. rule. Currents come from the machine ° 
~ along the connecting wire as. conduction: currents, and pass from. the 
‘body .of the person under. treatment, into the surrounding: space as 
ae ‘displacement currents of Maxwell. The currents flow througif - 
_ the body of the patient, thetefore, although ey: one terminal of the 
“machine is used: _ 
= By connecting a. ‘person’ w ith one tenminial of ‘the ‘machine an 
electrostatic bath may be administered. Although “he is’ being 
- charged and-discharged-at an: enormous rate, no sensory: effect is 
> produced: He docs not know whether the current is on or off.. An 
effective way to demonstrate the presence of the current in his- body 
is to-hold'a vacuum tube near him while the current is on. * The 
‘tube will glow brightly although a considerable space ‘separates it 
~ from his charged body. Notice also that the tube glows with undi- 
--minished. brightness whether it is held near his head or, feet. Every 
_ part of his body is surrounded with an intense: electrostatic field: 
This is one method of therapeutic treatment, cere vacuum: elec- 
= trodes’ ‘being used for the various cavities of the 74 
> If wé-take six ordinary sixteen candle power tnearidescant lamps 
-connected: to one terminal of the apparatus and to.a metal electrode; 


~ to beheld in the hand, we can pass enough current through a person ~ | 


to light all six of these lamps. The lamps burn brightly and. yet-ne 
sensory effect is produced. - This is a most valuable and peculiar” 

__property of high frequency-currents, since a large quantity of energy 

may be used therapeutically with little or no inconvenience to the — 

- patient. 

tA rather ‘striking experiment is the Seflagiation of metals by 

= high frequency currents passing through the body of the experi-. 
tmenter. © 

"Take a short piece of iron wire and hold it securely with. pliers... 
Allow the high frequency discharge to pass to the wire and let us 
‘see the result... The large amount of energy passing is sufficient to 
‘melt. the metal, the. characteristic scintillations hemng visible ‘as the 
eis sae drop i the floor. ; 


2 wean ee are eee = tle 
ence. ‘The combined effect of ; resistance and inductance is 
> ea nce, and for this reason these eae are illustra 
tions: of ‘impedance ‘phenomena. - Bar oetts 
Let tis apply a powerful oscillatory Scene ‘ae the. aan ad a 
of, wire “previously mentioned and the lamp- -will burn: despite the 
ack that it is practically short circuited by a heavy.c wire of 
~~ low resistance. Part of the-current prefers the path of high: resist- | 
<~ance through the lamp rather than sass pe of low resistat me 
-_ through the heavy copper.wire. 

A peculiarity of high frequency currents worthy ek our alton % 
=. tion is that they pass readily through what we call (aaulses _ For _ 
“instance, a plate of glass about 34. inch thick, which would serve 25 

= AN. efficient ‘insulator for currents of ordinary potentials'and fre- 
quencies, when used with high frequency‘ currents, might as well be. #6 ‘ 
-__ of copper as far-as its restraining action on the curfents is con-_ 
: pang Place it‘between the terminals of the machine and the dis- : <3 
= as ‘passes throu ugh it with little effort. Furthermore there-is | - 
ight tendency for the current to jump around the glass, aa ch | 
Sure the terminals are brought near the edge of the plate. They | 
is ctually seem to prefer to go through the glass rather than around i | 
 ~* To prove | this effect is caused by the high frequency | ae 
‘of the current we can lower the periodicity by throwing the Tre 1 
quency Changing Switch'on the machine Le Fig. 2).. At this lower 
_ frequency the current still passes through the erst adie aig | 
. tent but it has more of a tendency to jump around the glass: toe 
_ did at the higher: frequency. Where the current is a. direct ‘one, as 
| in the ten sere it = ince ene LS Sk in ses ase 
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ert ir would eo: Gira it, unless at ‘was ‘powerful ‘enough to 
: oly puncture the glass.. 
A vacuum electrode is aunt a piece af oh tube sealed : up at 


each end and ‘exhausted. to a white vacuum. The current-jumps'to | | 


it as if it wi co The high frequency currents find little diffi- 
oy in) fase Sheglign the: wall of the. ‘ibe: to” the. ‘conducting oe | 
~ vacuum w: 
cies: this at ability ‘of ‘high frequency currents to go thr ugh glass 
which makes a high frequency apparatus, -producing a really high 
fequency current, very economical in’the use of X-ray tubes. The | 
t passes harinlessly through. the ‘walls of a tube instead of . ~ 
Snake through it: disruptively and. puncturing it. “This is true, — 
however, only of coils generating very high. frequency currents. — 
~ Many high frequency coils which generate currents. of comparatively a | 
~ low: frequency, ate destructive of tubes.:  ~ Ra 
To illustrate the great. power of this apparatus’ we ¢ can allow: the’ 
discharge to actually melt:its way through a solid glass plate. To 
ilo this it is only necessary to concentrate the.current at one. poirit. 
Place the glass. plate. ‘between the main terminals of the. machine — 
‘and tur on the current, (At first the discharge ge passes as before. 
- harmlessly through the insulation; It flows through as a displace- 
| tment current of Maxwell, however, and not as an ordinary conduc- 
“tion ‘current: “These displacement | currents, nevertheless, heat. the 
material. through which they pass just as conduction currents do, 
and this is what happens in the glass. . It becomes rapidly heated, © 
_ due:to. the immense amount of energy passing through such a small 
~ area. Now, when glass is heated its insulating qualities are im- 
‘paired, that is, it becomes more or less of a conductor. When this 
~ takes place, the current finds it easier to pass through the glass plate 
~as-an ordinary conduction current; rather than asa displacement 
current. “It passes disruptively instead of harmlessly through the: 
_-glass, and. in doing so. punctures the glass. By ‘slowly moving the ~ 
=ylate when it is between the terminals we can cause the discharge to 
melt a path for itself, and in this manner melt any given design into 
the glass. . By tapping the glass lightly or spilling a small quantity of © 
> water upon it during this operation, the glass breaks along the line 
the discharge passes. This is a rather novel way of cutting glass. 
"The property. of currents of high frequency and potential. to 
_ pass through insulators is utilized in a novel and very useful method 
-of treatment. I refer to what is called the plate glass treatment. — 
In cases of indigestion and constipation the plate glass treatment 
- is particularly efficacious. In administering this treatment the pa- 
tient holds a piece of plate glass over the abdomen or other portion - 
of the body to be treated, arid the point electrode is then held a 
“short distance from the surface of the glass. “The discharge passes 
fromthe: point to the glass and spreads out in purple streamers 
' Over a ‘considerable area.. The patient experiences practically no 
» sensory effects during this treatment ether lage a ae warmth 
ae sweated 2 area. j Be 


ai Aan a cher coil the grietis dear pe face 1 
esla transformer, and connect an ordinary incandescent lamp with | 
1 Secondary éoil of this high frequency ‘transformer and bring the — | 
s into the electrostatic field produced by the primary ring. The | 
3 ie brightly although over a foot of's space separates the two: 
ils. The-energy passes from the_primary ring, to the seconda 
asa rapidly varying electrostatic stress in the ether. We 
all scale, the transmission of power without wires. 
In place of the lamp in the foregoing’ experiment let us use a 
small piece of iron wire, and the current heats the wire when. the - 
dary ring is brought near the primary. When we place the 
Jar sively upon the primary the iron wire is ‘melted. - ==. - 
: na pre exper neht I teferred to a rough model of an oe | 
: --Oudin # resonator. ery this experiment the secondary’ ‘coil or resonator ~ 
= part. as connected at its lower end with the primary. Let us-repeat > 
this experiment but riot connect the two coils. together. Place a coil” 
of fine wire on a piece of plate glass and attach the lower end of 
wire to a metal handle held in the hand. Je Oe ae ae ® 
ought i ee ae field the discharge: streams from the a | 
st h. over ripe of cya “the coil of | i 
inducing. se As we raise this pee: ee 
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of the field otorce ‘the: energy ‘decreases, although the wees. ae 
‘still. Percentile: when over three aes of space separates the: ‘two 
=Tt has often been stated ‘that high “frequen ncy. currents were ‘all. 
“well enough asa application but were not adapted as a. 
generator of the X-ray. “This opinion ‘is generally held-and is prob- - 
iS “ably due to the fact 1 that. high: frequency apparatus employing other > 
ee 548 ‘the Tesla-principle is not suited to X-ray generation. The new 
= typeof Tesla apparatus, however, which has recently attained a high 
“state of perfection and is distinctly an American. ‘production. ie ees 
= powerful. producer of the Roentgen ‘radiations, in fact is often to 
* ‘be desired over the induction coil and static machine. ‘By employing S 

? ‘a suitable form of tube K-rays-may-be- ‘obtained; using high fre- 

~ quency: apparatus, which equal in definition thdse produced by a —_ 
= tube excited from cither a coil or static machine. The rays gener- « 
“ated are far more: powerful'than those which can be obtained. with’ ~~ 

- the ordinary static machine and | compare favorably with those: gen- | 

erated -by-an.induction coil. x 

| <The mechanical simplicity of construction and: operation. of the — 
ne frequency, appatatus should appeal to: ‘the medical profession, 

~ where, aon tha in any other profession, powerful an oe exact re- 

_ sults.are desired. In high frequency apparatus for the alternating 
‘current: there is no revolving or movable part whatever. The cur- 

“trent is taken directly from lighting" mains and by a series of purely 
" electrical transformations is raised’to an enormous potential and pe-- 
< riodicity. In this process no mechanical device, with its liability to 
- get out: of ie is SIRO ans great oe of this is 
eaenent faa 
* eA: ae 
Wireless theres depends for its success ‘upon the ioe 
tion of Hertzian waves in the ether and- Hertzian waves are in turn 
_ dependent upon high frequency currents for their production. Some 
tine ago it-occtirred to me to use my. apparatus as a transmitter in 
~ wireless télegraphy and the results were so’satisfactory that we now 
issue instructions for repeating these experiments, as well as’ sup- 

_ plying the necessary accessories to those- who do not care to con- 

_ struct them for themselves. To give an idea of the simplicity of the 
apparatus employed to demonstrate wireless telegraphy is the pur- 

of the following experiment. Fig. 4 is a diagrammatic view 
of the receiver. As will be Seen it is . such ‘a construction that 

_ anyone-can make it at a slight expense. The simplicity of construc- 

- tion, however, is no criterion of efficiency of the device, as this 
- receiver as showti is very sensitive and Biay be employed over con- ~~ J 
siderable distance. 

The apparatus shown in Fig. 2isa transmitter par excellence, 

- but we must construct a receiver to detect the electrical waves. A 
receiver may be constructed if the following articles are obtained: 
Azcommon sewing needle, two pieces of carbon such as used in bat- 

a cferies | or r to veces street eee arc s damips;: one oF battery and 


ae : - vig bt 


Sipe nae ne soe gs of cee $0 hae bah ‘will possess: a 5 cad 
ate le at least-an inch long. ‘Get the edge-as ‘Sharp as. possible. _ 

_ Support these prepared carbons ahout an inch apart in: such a man-° 
ger that they are insulated froni each other and. have their:sharp 
edges parila uppermost. Connect BE the apparatus as shown 
in the cut. 

- Connect one of the. ‘main Pentingie: of the: ‘igh frequency ap- - 
- paratus we are to use as'transmitter to the ground and the other to | 
“a vertical wire-or antenna, The length of this wire will vary with 
“the. distance signals. are to be transmitted. For a short distance a 
_wire ten feet in height will be: sufficient. 

Provide a similar ground connection: and: aerial -sonductor for 
the: receiving station as shown in the cut.’ 

If it is only desired to transmit signals across one or ‘two rooms. 
or from one. part of the house to another, it is often not necessary 
_ to-use the ‘ground ‘connection. In its place may be used a sheet of - 
tin foil, a tin: wash, Basin, or any other large. metal object to serve as: 
Ee = ; 

a Te ‘receive signals. ‘lace the sewing fendi across the two car 
“hon knife edges and the receiver is ready. Turn the current on and 
off at the machine by means of the Auxiliary Control Switch. Evers 
“time the current is turned on at the transmitter: a singing noise 
_ should be heard in the receiver and this noise should persist as long 
as the currént ison... 

- Often when: the receiver : lies not respond evenly its operation 
-smay be improved by shifting the position of the needle on the carbon 
“knife edges. As mentioned before these Steet should be as sharp 


as possible, es os 


see this paper I have selected only a few ‘of the very. many won- 
‘derful and intensely interesting experiments which. may. be per- 

_ formed. -with currents of high potential and great frequency. The 
> field is so broad and ‘the work so instructive and interesting, that 
“one cannot start experimenting even in a small way, without discov- 
“ering many new and peculiar properties of these currents. When. | 
-we look. back upon the past and consider the great strides which | 
“have been made and the therapeutic results accomplished with high. | 
frequency currents, who shall draw the boundary line for thee ex- 
C stein oF the future! ? . 
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HIGH-POTENTIAL DISCHARGES. 
BY A. FREDERICK COLLINS. 

The various manifestations of high-frequency and 
high-potential discharges offer a fertile field of re- 
search, especially for the amateur investigator, since 

it is a subject 
that has receiv- 
ed comparative- 
ly little atten- 
tion considering 
its significance 
as revealed in 
its recent appli- 
cations to elec- 
trotherapy, ra- 
diography, and 
wireless telegra- 
phy. 
The term 
electric 
discharge” is un- 
derstood to in- 
clude all modes 
of equalization 
of differences of 
potential 
between the ter- 
minals of a 
source of elec- 
trical energy on 
their connection 
by a conductor, 
by the removal 
of their charges 
by a stream of 
electrical parti- 
cies of air, or by a sudden discharge that breaks down 
the air or other intervening dielectric. These are the 
three chief methods of restoring the electrical equi- 
librium, and are known respectively as the conductive, 
the connective, and the disruptive discharge. 

The various forms may be further subdivided into 
alternating, arc, brush, brush and spray, dead-beat, 
flaming, glowing, lateral, oscillating, periodic, stream- 
ing, stratified, impulsive, and periodic discharges, and 
these may be produced by utilizing a source of direct 
or alternating current of low voltage, as for instance 
a commercial generator; a high-potential apparatus 
as an induction coil, or a high-potential, high-frequen- 
cy arrangement, as a Tesla coil, depending upon the 
requirements of the various cases, 

In this review we are concerned only with disruptive 
and connective discharges, the former in its applica- 
tion to wireless telegraphy and the latter in its rela- 
tion to the human body. §{nce only potentials such 
as can be obtained with an ordinary induction coil 
are needed for disruptive discharges, these will be 
described first. 

In the production of a discharge of this nature there 
are two diametrically opposite conditions involved, the 
first representing an oscillator and spark-gap in an 
unenergized and non-conductive state, and the second 
when it is energized and rendered highly conductive, 
thus completing the circuit. To bring about this re- 
sult the arms of the oscillator are charged with high- 
potential energy impressed upon them, which is set up 
in the secondary of the coil in the form of currents. 
This kinetic energy is then converted into electrostatic 
energy, and when the static charge is maximum for a 
given resistance offered by the dielectric between the 
surfaces of the spark-gap electrodes heat is evolved in 
consequence, and when a certain critical temperature 
is reached the positive electrode volatilizes, and it is 
this effect that forms the initiative in breaking down 
the dielectric of the spark-gap. 

The law relating to the heat evolved states that it 


LIGHTING AN INCANDESCENT LAMP 
SHORT-CIRCUITED WITH HEAVY 
COPPER. 

‘The current has the choice of two paths—an easy 
one through the copper bar and a path of higher 
resistance throngh the lamp—and it chooses 


the latter. Ordinary currents would 
take the easier path. 


THE AUTOGRAPH OF AN ELECTRIC SPARK, WRIT 
TEN ON A PHOTOGRAPHIC PLATE, 


Scientific American 


is proportional to the square of the charging current 
and to the resistance of the dielectric between the posi- 
tive and negative electrodes forming the boundaries 
of the spark-gap. The energy that is emitted from 
the positive electrode is proportional to the potential 
difference impressed on the oscillator system and the 
specific inductive capacity, while it is inversely as the 
distance separating the spark-gap electrodes. The 
length of the spark that passes depends also largely 
on the following factors, namely, the difference of po- 
tential between them, the character of the medium that 
separates them, and on the density or pressure of the 
dielectric through which the discharge passes. 

A decrease in the pressure of the medium serves to 
increase the distance through which a spark will pass, 
but a point is quickly reached wherein a further de- 
crease has the effect of cutting down the length of the 
spark, and hence where a low vacuum will permit the 
passage of high-potential currents over longer dis- 
tances than in air, a high vacuum retards them even 
though the potential may be considerably increased. 
Then again the metal of which the electrodes are 
made determines the sparking capacity to a certain 
appreciable extent since some retard and others assist 
the process of volatilization, and finally the size and 
shape of the spark-gap-electrodes also have their ef- 
fect upon the discharges. 

From these considerations it will be observed that 
when the electrodes are placed closely together the 
strength of the charging current is increased, and 
hence the heat developed causes the temperature to 
rise. When the sparking distance is greater than the 
maximum difference of potential can easily break 
down, a faintly luminous discharge will be seen issu- 


HIGH-FREQUENCY ARC DISCHARGE. 


HIGH-FREQUENCY STREAMING DISCHARGE. 


ing from the positive electrode, especially if it should 
present any sharp points. This phenomenon occurs 
in virtue of the fact that metallic points are more 
easily heated than those in the form of spheres. 

When the charge and temperature reach a critical 
value a conducting microscopic thread of gaseous vapor 
is developed and this is attracted to the negative elec- 
trode, to which it passes by the path of the least re- 
sistance. When this filament bridges the gap its diam- 
eter is very greatly increased, the resistance that was 
previously enormously high becomes minimum, and 
the current surges forth and back until the energy of 
the system is damped out by the sum of the resist- 
ances. 

While Tesla was not the first to produce the varied 
and beautiful forms of convective discharges he was 
probably the first to systematically investigate them. 
Though convective discharges may be frequently ob- 
served from a pointed positive electrode of an induc- 
tion coil, they are much more intense and brilliant 
when the potential and frequency of the oscillations 
are stepped up by means of a secondary transformer. 

The compact apparatus for obtaining high-frequency 
and high-potential discharges shown in the illustra- 
tions was designed by Prof. Ovington, who repeated 
many of Tesla’s experiments and introduced several 
new ones during the recent electrical exhibition at 
the Madison Square Garden. 

With high potentials and high frequencies the elec- 
trostatic field is collapsed more easily than when those 
of lower value are reached, while the oscillations in- 
crease the temperature developed by the transition of 
static into kinetic energy and for this reason the vol- 
ume of vapor is increased and an are discharge re- 
sults. 

The flaming and streaming discharges which are 


January 27, 1906. 


forms of the connective discharge are closely allied and 
occur when the frequency and potential is increased 
beyond a certain value; under these conditions the dis- 
charge assumes definite characteristics wholly difter- 
ent from those of the disruptive discharge. In these 


BURNING PLATINUM WIRE WITH CURRENTS PASSING 
THROUGH THE BODY. 


A platinum wire 1s held in the fingers and near one terminal of the machinef 
‘The spark jumps to the body and through the wire, 


forms of discharge the energy passes between the elec- 
trodes as luminous streams. Such discharges obtained 
with high-frequency coils are different from those 
obtained with electrostatic machines, as they lack in 
the violet color developed by the positive static elec- 
trode as well as the bright glow of the negative elec- 
trode, 

When the frequency and potential necessary to pro- 
duce the flaming and streaming discharges is increased 
new phenomena result and a brush and spray discharge 
is obtained. With suitable electrodes comprising a 
large number of small points the emanations resemble 
jets from a gas-flame escaping under high pressure. 
According to Tesla “they not only resemble but they 
are veritable flames, for they are hot. Certainly they 
are not as hot as a flame of gas, but they would be 
so if the frequency and potential would be sufficiently 
high.” 

If the frequency and potential is further increased, 
the discharge will pass through several inches of solid 
glass. Ordinar‘ glass is an insulator of electricity, 
and yet in this case the streams flow through it ap- 
parently with the greatest freedom. The flow of lumin- 
ous energy has a tendency to stream out and to be dis- 
sipated to such an extent that when the brush is pro- 
duced at the positive electrode no disruptive discharges 
will occur, even though the hand or any conducting 
object is held within the stream, and what is even 
more singular,the luminous stream is not at all easily 
deflected from its path by the approach of a conduct- 
ing body. 

Under these remarkable conditions the energy loses 
its property of producing sensation when it comes in 
contact with or passes through the human body, and 
a person may now be connected with the source of high- 
potential and high-frequency currents and be complete- 
ly charged, though he will feel nothing; that he is a 
portion of an oscillator, however, can be readily de- 
termined, for if a vacuum tube is brought near any 
part of his body it will glow due to the electric waves 
emanating from him. To illustrate how absolutely 
devoid the sensory nerves are to these currents, a 


ELECTRIC TESTS. 


The current iseues at an enormous voltage from a large 
number of small points, ao that it seems like jets of 
burning gas escaping at high pressure: 


January 27, 1906. 
vacuum tube may be held in the mouth, and a current 
passed through the lamp lights it and then continues 
on its course, passing through the membranes of the 
mouth, which are perhaps the most sensitive of any 
in the body, yet no sensation whatever is experienced. 
A half-dozen incandescent lamps may be lighted with 
current passing through the body and no sensation is 
felt although instant death would result were the rate 
of oscillation reduced within certain limits. 

To show the impedance a copper bar of large diam- 
eter offers to a high-frequency current, an incandes- 


Scientific American 


method in therapeutic practice. Heat, light, and elec- 
tricity when properly applied have accomplished sur- 
prising results. With the apparatus shown not only 
are all the various remedial manipulations of elec- 
tricity available, but current is also supplied suitable 
for producing the X-rays, ultra-violet light, etc. 
oe + 
THE AERO CLUB OF AMERICA’S EXHIBIT OF AERO- 
NAUTICAL APPARATUS, 

A most interesting exhibit, in connection with the 

Sixth Annual Automobile Show held recently in the 


. 
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bined box kite and aeroplane, Myer’s electrical torpedo, 
and Kimball's heliocoptere. The original Hargrave 
box kite was also shown, as well as numerous models 
designed by Herring and Chanute. Besides these very 
complete exhibits of apparatus, the walls of the room 
were covered with a large collection of photographs 
showing the machines of other inventors, such as 
Whitehead, Berliner, and Santos-Dumont; and other 
photographs showing airships and balloons in flight, 
together with bird’s-eye views taken from the same. 
In another room cinematograph exhibitions were given 


h, When It is Released in Mid-Air, Descends in a Series of Curves, and Sometimes Describes a 


Complete Circle Like a Soaring Bird. 


This photograph shows the rear of kite, which is made up of tetrahedral cells constrncted of spruce sticks 4 mm, (0,157 inch) square and 25cm, 
(9 842 inches) long, bound together With fine twine and covered with red silk, The weight of a single cell is 934 urms., or 4 of an ounce, 


complished antomat- 


This view shows the tail tipped upward, whieb i 
ie makes a dive, 


ically by a pendlum in the bow when thy 


Herring’s Dome Kite of 1896. 


With this kite the center of presenre is almost constant with widely varying anglee 


Langley’s Steam Aerodrome—the First Power-Driven Aeroplane to Fly. 


of inclination. Its lifting power ts also high. 


Samples of Brown’s Bi-Planes. 


‘This type of aeroplane consisting of two following surfaces was invented about 
1878. Langley'e aerodrome was built on this plan. But 20 pounde per horse 
power can be lifted with this type of machine where from 100 to 150 
pounds per horse power can be lifted with the superposed plane type. 


The first successful flight of this machine was at Quantico, Va.on May 6, 1896. ‘The rudder at the left of this picture forms part of 
Lilienthal’s gliding machine. In the right-hand corner of the room is seen the Herring-Arnot two-surface aeroplane which has 
been used successfully by Mr. Herring and the Wright brothers, 


The Motor and Basket of Santos-Dumont’s No. 9 Airship. 


A blower is arranged to blow on the motor cylinders to cool them properly, A large bicycle wheel acts as 


a flywheel an 


model two-surface aeroplane in le! 


cent lamp is short-circuited across the former and the 
current is thus given the choice of two paths, an ap- 
parently easy one of small ohmic resistance and high 
impedance through the copper rod, or a seemingly more 
difficult one of large ohmic resistance and low im- 
pedance through the lamp. While an ordinary cur- 
rent would of course choose the former, the extraor- 
dinary current traverses the latter path. 

The practical application of these discharges is found 
in radiotherapy. Their use is being extended more 
and more, and by many it is considered a rational 


‘t-hand corner is a motor-driven model which is said to 
ave made numerons successful free flights, 


INTERESTING EXHIBITS AT THE AERO CLUB’S EXHIBITION, 


the shart wartying the prone, runs forward to the front of the framework. 


‘The 


69th Regiment Armory, was that made by the newly- 
formed Aero Club of America, This exhibit was the 
most complete of its kind ever held in any part of the 
world, for all types of flying machines, balloons, and 
airships were represented. In the same room with 
Santos-Dumont’s No. 9 airship was to be seen one of 
the original gliding machines of Herr Otto Lilienthal, 
as well.as the gasoline and steam-propelled aerodromes 
of Prof. Langley and the motor-driven aeroplane mod- 
els of Herzing anG Hargrave. Other apparatus shown 
consisted of Prof. Bell’s tetrahedral kite, Ludlow’s com- 


One of the Original Lilienthal Gli 
Hundreds of Successful Flights. 


‘This machine has a rudder, which is shown in the view of Langley’e acrodrome. Lilienthal succeeded in 
steering in a sharp curve to right or left wit this machine, 


ing Machines with Which He Made 


twice every day. The views shown consisted of motion 
pictures of the Vanderbilt automobile race, the Mount 
Washington hill climb, balloon ascensions, and experi- 
ments in raising aeroplanes when towing them by 
means of a motor boat. In showcases placed in the 
exhibition hall were seen primitive models of flying 
machines from the Patent Office at Washington, light 
motors and other appliances for aeronautical work, to- 
gether with a collection of books bearing on the sub- 
ject. Among the exhibits of apparatus of historic in- 
terest were the large wood propellers which Mr. Her- 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR. OVINGTON’S MACHINE, IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 
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Uncle Sam's far-flung airmail 
system now begins its 2Ist year 
and this is the little-known 
story of Earle Ovington, who 
piloted the first mail plane 
in 1911, and is still flying 


The fust bag of airmail goes aloft, . 


'. Thus tnstorn 


picture, taken in 19/1, shows Postmaster Generol Frank 
H. Hitchcock handing to Pilot Earle Ovington the fast 


sack of mail.ever carried by plane. 


By ISRAEL KLEIN 


T'S a daily grind now, Aying the airmail, 


‘Some 300 bored pilots are doing it today, speeding 


im several directions across the country, day 


y and night, 


over 24 routes, carrying thoutands of pounds of Un- 


cle Saco’s'mail as unussumingly as, though’ they 


* ing on a sural free delivery route 


were work: 


Each day thousands of letters and packages, carrying 


the special long airmail’ stampa, are being posted through- 
out the country with’ the seme degree of indifference with 


which say ordinary mail_is being dispatched. 
The othe: day, the Post Office Department 
celebrhted, with special ceremonies, the twen- 
ticth anniversary of the first airmail 
flight. fe.was a stirring and ‘mém- 
orable event—to those who under~- 
“stood ite significance. But at ‘the 
tirae this was going on, more airmail 
letters” were being dispatched aod 
pilots took the air just as non- 
chalanily-ns they had been doing day 
after day. 
Yor thnt ret airmail delivery, on 
September 23, 1911, is a historic 
event in the annals of the. United 
States Post Office Department. , It 
marked not. only the first attempt on 
the part of this country to wake use 
of the airplane for speedier delivery 
‘of mail, but, even more important, it 
Wes the fitst mbve on the’ part of the 
United: States 'to encourage 
in other than a military way. 
Cosmparatively recent as this 
was ‘a. bold ‘and! craxy venture. Frank H. 
Hitchcock, wis pottmaster general at the time, 
A 0-day “intérmational” aviation meet was in 
Progress in an “aerodrome” on Long {sland. 
‘Timothy.L. Woodruff, Liewtensnt Governor of 
New York, lent on official atmosphere to the 
eccasion by his daily appearances; He was 
the'pioneer airport manager aud sirmpst director. 
On the feld, George Beatty, one of the first 
aviators in the country, was warwing up his 
white-winged Wright biplane. Not far from 
him were Captain Tom Baldwin,and his “Red 
Devil,” Tom Sopwith and ‘his great. gray 
“family .bus,”. and Eacle Ovington, with his 
cream-colored Bleriot monoplane, 


rf was a colorful and curious lock of flying 
tachines, The most daring pilol today 
would hardly think of taking the air with one 
of these. For they .were elim, scraggly strac- 
tures compared with the machines of today. 

Yet here was the start of the American air- 
mail, of modern capmercial aviation, 

Into this group came a teiegrain from Post- 
master General Hitchcock to Lieutenant Gov- 
ernor Woodruff, It wat a proposal to carry 
a seck of mail to Mineola, L. Ly hardly 10 
miles away, vot just as a lark or experiment, 
but as proof of Hitchcock's conviction’ that the 
ying machine could turn aut » most efficient 
and speedy form of mail carrier, 

Earle Ovington got ths job. He became the 
first airmail pilot in the United States, 

Today, Orington, gray-haired, partially 
bald and nearly 52, atill-flies, but the shin he 
takes up is quile « contrast to the one he flew 
on that Girt airmail delivery. 


irieze, 
in the plane's framework 
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“T-browght that Bleriot over from’ France,” 
Crington recalls. “It had a 70-horsepower 
Gnome motor, » French 7-cylindes cadial en 
Bine ent out of a solid steel block. Its curved 
wings were interchangeable with a set of flat 
Wings with which I could make faster time than 
Bleriot himeelf behind » much more powerful 
mo 7. 

“The open framework of the ‘airplanes of 
that day made them quite dificult to manage. 
We had to hold an to our sticks at all times, 
for the least suggcition of a side-slip would al- 
mast be the end of us. We couldn't stop a 
side-slip unless we kicked the rudder over and 
dove right into the direction af the slip. It was 
something like tight rope walking on the in- 
visible air currents.”” 


FICULT as managing the 

A thote days was, it became much more of » 
stant with extra boggage of any kind along’ 
For there was no room in Ovington’s plane for 
anything besides himself. Hitcheock came 
dewn to Long Island during the meet, with the 
intention of a¢companying Ovington on his ait- 
nail flight. Bot he lnc to content himself with 
fying another day with Caftain Paul Berk in 
an army Curtis: biplane, 

In fact, Ovingtor had difficulty even eariy- 
ing the mail, He had to get in first, and the 
sack of mail had to rest on his tap—the only 
place he could put it 

There were 640 letters and 1280 postcards 
in that sack. Regular mail postnge was enough 
to carry each pisce, bul a special cancellation 
stamp was used and a now cachet, o¢ rubber 
skimp, also applied, Now, one af these pieces 
of mail, stamped “Aerial Mail Station No, 1" 
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A copy of the oath filled out and crecuted 
by Ovington in 1911 before he made the first 
airmail Right, 


and “Aerial Special Dispaich,”” and, dated 
Septeniber 23, 1911, is the envy of “frst 

* colléctors. With Ovington’s signature 
one is worth $60, and without it one of Usese 
envelopes will bring $30. 

“It was difficult enough handling that plane 
without an encumbrance; Ovington says. 
“The Bleriot had no vertical stabilizers and no 
ailerons meant that we were just rudder 
flyers ia those days. In place of aileron eon 
ol, we had an sirangement of seizes fram the 
atick to the ends of the wings on each side, so 
that we bad to ‘warp’ the wings to bank. 

“On my machine, the apyaratus in front of 

pe was a cumbersome ‘cloche’ of bell-shaped 

device oa the stick, to which wires to eacit wing 

were connected. [had to keep both my hands 

on this stick at all times, working it like a sen- 

to keep the plane level, With 

sack of auil on my.lap, that was no easy 
tack." 

But Ovington rede that fst trip without a 
mishap, and he cootinved to fly the mait daily 
@uring that meet. He had been sworn jn, by 
Governor Woedrulf as the first airmail pilot 
and he was the only civilian for the job during 
the week. , 


GINCE thst fet ight Ovingion hae made 
flying bis hobby. He has owned 12 
planes in the last two decades, snd 

teenth today is a fast ship of his own con- 
struction, 

‘An electrical engineer by ptofesion, he gets 
more enjoyment out of flying the mail once 
every thige weeks over an unofficial route (rom 
Sania Barbara, Calif., bis home town, to Santa 
Conz Island, about 30 tiles off shore, He 
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The progress of 


ments ot Bolling Field, shangton 


makes the flight in his land plane, although he 
casties a rubber boat, cars and a canteen of 
fresh water for safety, 

Outside of this and his historic trip, Oving. 
ton has never flown the airmail! 

He's @ transport pilot, too, but he hasn't 
flown a passenger, cither! 

He has a boy and a girl, one nearly 20, the 
other 18, but he won't let them solo until after 
their coflege days! 

When Eade Ovington frat the mail, 

20 yeats ago, the P epartment had 
to take that responsibility on its own shoulders. 
Ovington carried nearly 50.- 
O60 pieces of mail that week, 
all at the regular rate of 
postage, all at qaile an ex- 
pense to Uncle Sam 

Today, some 300 pilots 
are carrying ainail day and 
night ever a total of nearly 
24,000 miles of air routes, in 
more than a thousand round 
tripe each month. Three of 
there roules eros the country 
fiom the Atlantic to the Pa- 
cifie, and one of there cross: 
country flights is made in the 
record time of 36 -hours. 


CPE te of the airmail in 
this short time is a re" 
markable adventure, For it 
s been only in the last five 
ors that growih of any co 
sequence could be observed, 
For six years after Oving- 
toa’s first light, the Post Of- 
fice Department had to use 
funds originally set aside for 
other purposes in its encour- 
agement uf airmail fying. Dring that tine it 
built up a route between Batioa and New 
York, between Washington and New York. 
and other cities, all under its own operation, 
Early in 1917, Congress appropriated 
$100,000 for airmail development. The 
War, however, distracted all altention 
om this development and so it wasn’ 
alter the Armistice that Uncle Sam opened his 
eyes, 
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A modern Wiemctor enmeil 
se thet the pilot ne longer hus fo carry the miuit in his lap. 
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[Nose dass, Ayers had quite a problem 

ts yet their planes over the Alleghenies, 
the Rackies ot the Cascades, without erashing 
Udindly into» hillside, They had no beacon 
fights at night, or radio signals to guide them 
through the fog. Detailed weather reports were 
sally lacking 

Yet so well was the work done, and with 
so remarkably little loss of life, that in 1922 
the airmail tervice was awarded the Collier 
lophy for the most important contribution to 
the development of aviation, with its remarkable 
recerd of safety in the air lanes. 

The next ye t Ay. 
ing came along. atretel 
between Chicago and Chey- 
enne, where formerly the 
mail tad to be transferred 
to trains, was equipped with 
tirwey beacons, powerful, 
revolving land lighthouses 
by which pilots even teday 
ere guided, For that de- 
velopment, and its suecees, 
the* airmail service again 
won the Collier trophy. 

It is only since February, 
1926, that the job af fying 
the mals has been let out 
to commercial concerns, In 
February, 1926, 328 miles 
of sirmail Aying were done 
by contract. Five months 
tater, this had grow to 
3597 miles, and the Post 
Office Department had 
spent nearly $90,000 tor 
the purpose 

Airmail, however, thould 
nol be regarded as a venture 
unique to the United States: 
s East spreading all over the world, through 
South America, Australia, Europe, Asia, 
Africa, Even today, a pilot and his radio oper. 

x and navigator are trying to establish an 

merican airmail reute across the Arctic 
to Copenhagen. 


ington, who skill 


his hobby: 


Mail planes are flying daily between Lon- 
don and various important centers of Europe, 
even ta Asin and Africa, And the mail 


continually being speeded up, 
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Earle Ovington and his wife Adelaide 
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Dr. FREDERICK Fincu STRONG 
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HIGHT O'CLOo 


ANNOUNCEMENT. 


Physics of Electricity, X-Ray Therapy, 

Electrical Physiology, X-Ray Technique, 

Galvanic Electricity, Skiagraphy, 

Faradic Electricity, Radium Therapy, 

Sinusoidal Electricity, Finsen Light Therapy, 
Static Electricity, Ultra Violet Light ‘Therapy, 
High Frequency Currents, Incandescent Light Therapy, 
Mechanical Vibration, Thermo-Therapy, 

Solar Therapy. Induction Coils. 


T the beginning of the present year the Boston Post-Graduate School of Electro- 
Mechanico-Therapeutics and the Boston Post-Graduate School of Physical 
‘Therapeutics united under the name of the Boston Post-GrapuATE SCHOOL 
or ErecTro-THERAPEUTICS. 
"This School, as now organized, offers to graduates in medicine thorough and 
comprehensive didactic and clinical instruction in the various departments of Electro- 
"Therapeutics under the careful direction of competent instructors. 
The course will cover a period of one month, and will include the above men- 
tioned departments, and such allied subjects as seem appropriate and helpful to 
those pursuing it. 
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some of which have never before been 
the laboratory. 


illiant experiments, 
emoustrated outside 


The course will be given twice duri i 
Time and place to be announced ee i utes SS 
For further information apply to . 
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The following pages are excerpts from a large scrapbook on Frederick Finch Strong’s life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER 


Electricity and Life 


By FREDERICK FINCH STRONG, M.D. 


Lecturer on Electro-therapeutics, Tufts Medical School, Boston 


NET Progress during the past 
three decades has, perhaps surpast 
that of all preceding ages; but we 
are still in the kindergarten class 

z when we compare what is known 
with that which is still to be discovered. 
(o discover means prac- 
tically the same as to un- 
cover, implying that the 
truth or fact was there all 
the time but was hidden, 
covered, occluded, or oc- 
cult; and is it not a fact 
that many of the electri- 
cal discoveries of to-day 
would have been regarded 
as supernatural or occult 
by the scientists of a few 
generations ago? Of 
course there is nothing su- 
pernatural in the strict 
sense of the term, but 
many things remain oc- 
cult, altho science is daily 
uncovering new and hith- 
erto undreamed-of mar- 
vels. 

There exist great Cos- 
mic Forces of which we 
still know but little. Gray- 
itation is one of these; we 
know something of its 
laws and the results of its 
action, but nothing what- 
ever of its real nature. 
Electricity is another; of 
this we know somewhat 
more, and we now recog- 
nize it in a variety of 
forms, as light, heat, 
chemical action, magne- 
tism, etc, but its true nature is still a 
deep mystery. Life-force or vital energy 
is another great Cosmic Principle; thru its 
action electrons are formed into atoms, 
atoms into molecules, molecules into crys- 
tals and chemical compounds, and these 
into the bodies of plants, animals and of 


Demonstratin: 


fects Al fh of the Human Hand, Show- 
ie ia: Daticgons from it When Charged with 
a Powerful High Frequency Current. 


man, We have no name for this force, but 
thru its action the great Cosmic Scher _ 
of Evolution goes on. In India they call it 

a Sanscrit name—Prana. Here in the 
Dy Seat we have not yet officially recog- 


in a Startling Manner, the Appearance o! 
Body When Charged With a High Fri uency C 
How a Person Charged From a Powerful Hig! 
Our Unaided Eyes, Wi 


nized this force; it is quite unorthodox to 
even suggest that it exists—simply because 
we have not been able to meagure and re- 
cord it by our’ still comparatively crude 
laboratory instruments. 


A few years ago, when almost every Sci- 


Current. 


cal Screens. 


entist was a materialist, we believed in 
nothing but matter and force; to-day sci- 
ence recognizes the necessity of a third 
basic principle, /ntelligence or Mind; with- 
out this we can satisfactorily account for 
none of the facts of the world in which 
we find ourselves. Its manifestations in 
matter thru the Cosmic Forcespgive us at 
least a working hypothesis of lifé. 

As electricity has been the great field for 

the investigations of the past fentury so 
will the nature and manifestatton of the 
Life-force be the source of the discoveries 
of the future. Even to-day we may haz- 
ard a few statements regarding this hypo- 
thetical Prana or Vital-force. For exam- 
‘ple, it comes to us—like all other active 
forces—from the Sun. It is stored and 
transmitted by plants and by the oxygen 
of the air, and in the human body it ap- 
pears to be distributed thru the great Sym- 
pathetic Nervous System to eyery organ 
and tissue of the body. The Sympathetic 
nerves radiate from the Solar Plexus—our 
Sun-center. If bacteria or poisons inter- 
fere with this circulation, as for example in 
infantile paralysis, the muscles from which 
the supply of life force is cut off, lose their 
power of reaction and wither away. It is 
in this connection that we may study the 
action of certain electric currents as ap- 
plied to the treatment of disease. It would 
seem that certain types of alternating cur- 
rents of high frequency and voltage great- 
ly facilitate the distribution of this vital 
principle (Nerve-force, Prana, or whatev- 
er you choose to call it), and this explains 
the action of one of the most valuable of 
recent medical discoveries. 

In 1893, Dr. Nikola Tesla described in a 
magazine article the remarkable effects up- 
on himself and his assistants resulting from 
their exposure to the action of alternat- 
ing currents of exceedingly high-voltage 


f the Human (the Author's) 
This Picture Shows Exactly 
Frequency Apparatus Would Appear to 
ere They Attuned to Respond to Vibrations of One or Two Millions 
Per Second, Instead of From 380 to 760 Million-Millions Per Second (the Range of Normal 
Human Vision). This Display Greatly Resembles the Natural Aura Surrounding the 
Human Body, but which Average Persons Can See Only by Gazing Thru Special Chemi- 


Fie prodency, during some research work 
te prophesied that when electrical ill: 
tions were fully understood and aj fied sa 
physicians that a universal Neaibey 3 eH 
would have been obtained—one” whieh 
would so increase the vital energy and re- 

sistive reaction of the hu- 
man body as to enable it 
to throw off all disease. 
The present writer, acting 
on this hint, constructed 
a high-frequency apparat- 
us, tested it on a number 
of patients and reported 
his results to a local med- 
ical society in 1895. So 
far as can be learned this 
was the first clinical work 
ever done with the Tesla 
Current, altho d’Arsonval 
in Paris was then experi- 
menting with his rela- 
tively low voltage cur- 
rents, produced from 3,000 
cycle alternators. Later, 
Apostoli, Denoyes, and 
others reported remark- 
able results from the cur- 
rents induced in the bodies 
of patients placed inside 
of huge solenoids or wire 
coils thru which high fre- 
quency currents were pass- 
ing. The effects obtained 
were: increase of strength, 
appetite and weight, induc- 
tion of natural restful 
sleep, and increase in tis- 
sue combustion and elim- 
ination. 

Early in 1895 the author 
devised the first Vacuum electrodes for ap- 
plying Tesla currents to the patient. To- 
day thousands of physicians are using this 
device, often miscalling it the Violet-ray 
Treatment. This is of course a misnomer, 
the violet light in the tube having nothing 
whatever to do with the healing effect pro- 


A Striking Electrical Autograph of the Tips of 
the Four Fingers and Thumb of the Author's 
Left Hand. A High Pequenty Current Charged 
the Hand while It Reste 

With the Results Shown, 


duced by the transmitted electrical oscilla- 
tions. 
(Continued on page 831) 


on a Photograph Plate, 
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A dozen years from now, if things go right, eminent occultists hope to split the 
atom and discover the function of certain octaves of vibration which have not 
yet been classified. Prof. Frederick Finch Strong, assisted by his wife, at the 
Theosophical Convention now in seasion at Park Avenue Hotel, made sume 
experiments with a million-volt, high-frequency coil to prove the existence of 
vibrations which are not seen as light, heard as sound or felt as heat. The 
Professor studied hypnotism under Charcot and Krafft-Ebbing, and his in- 
- vestigations are! largely in the super-physical world. He was gererously ap- 
plauded by the assembled theosophists when he flashed forty odd octaves of 
vibrations, of which, he said, our senses tell us nothing. ; 
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LISTS MARCONI 
AS SPIRIT HUNTER 


Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer, 


The second lecture of the series by 
Dr. Frederick Finch Strong was given 
in Odd Fellows’ Hall last night. The 
main idea of the second lecture was 
to prove the existence of life beyond 


'} our knowledge. Atual proof of spirits 
Ywill be so clearly defined in the near 
| future, it was declared by Dr. Finch, 

that even the most skeptical will be 

| convinced. 
Impressions of the spirit world, he 
said, can be obtained now with the ald 
| of the Roentgen Ray and a fluorescent 

] screen; but science is working on & 

jj, screen that will receive impressions 

il even stronger than it is at present pos- 

sible to obtain. Dr. Finch stated that 
the greatest of scientists are now striv- 

\}ing to prove the existence of an astral 

body which may be made to communi- 
cate with people of the world as we 
know it. Among the names of the 
scientists whom he mentions as en- 
gaged in this work are Sir Oliver Lodge 
and Marconi. 
“{ never heard of a scientist who 
pet out to investigate the spiritualistic 
| world who was not a sceptic at the 
start,” the speaker said, “and, further- 
more, I was a materialist and an ag- 
nostic for 10 years, although my father 
was @ Presbyterian minister. Also he 
stated that there had been no scientist 
who had made a thorough investiga- 
tion who had not been convinced of a 
spirit population. 
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PROBING REALM |Dr. Strong’s Million-Volt 
OF THE UNSEEN Coil Discharging Electricity 


Dr. F. F. Strong of Tufts to 
Lecture on Powerful 
Invisible Forces. 


Dr. Frederick Finch Strong, for 
eight years lecturer on electro-thera- 
peutics at Tufts Medical College, Bos- 
ton, will give a series of three unusual 
Jectures on electricity in Odd Fellows’ 
Hall, Pynchon Street, next Thursday, | 
Friday and Saturday evenings. 

Dr. Strong is recognized as one of 
the leading electrical authorities of the | 
country, and his experime nts are be- 
ing followed with keen interest by sci- 
entific men, as well as by the publ 
to whom the subject of electricity 
always an absorbing one. Dr, Strong's 
father, the Rev. T. C. Strong, was 
president of Wells College. His-moth- } 
er was a@ sister of Francis Miles Finch, 
the author of the famous Civil war 
poem, “The Blue and the ¢ DR 
Strong was a student of (¢ 
Boston University and the U versity 
of Berlin.) He brings to Springfield 
his latest electrical apparatus, inelud- 
ing his million-volt high-frequency 
coil. 

The first lecture, ‘Force and Matter 
in the Unseen” will show the extent 
to which present-day laboratory 
science has carried humanity into the 
realm beyond the senses. Although 
science has succeeded in harnessing 
the weird force we know as electricity 
and making it the servant of man, and 
although everyone has grown so accus- 
fomed to it that life would seem 
queer without its daily use, yet no- 
body knows what electricity really is, | 
where it comes from, nor where it 
goes. q 

Dr. Strong, in this initial lecture, 
will show by electrical experiments 
the existencé of 46 octaves of vibra- 
tions beyond the reach of our normal 
optic nerves, and of which our senses 
record absolutely nothing. In this lec- 
ture he will use the million-volt high- | 
frequency coil, one of the largest ever 
shown on the lecture platferm. The 
enormous discharge produced, as 
shown by the picture, is brilliant and | 
resembles a gigantic electrical ‘tree. 

Friday evening Dr. Strong will tell | 
of “Life and Intelligence in the Un- ) 
seen.” Having proved the existence of 
life in realms beyond our normal sight 
or hearing, the next step is to show 
the existence of intelligence behind 
that life, since where life is, there in- 
telligence must precede the life. Men 
of science have for year's been investi- 
gating the subjects of vibration, finally | 
reaching the conclusion that different ' 
planes of consciousness correspond to 
differing rates of vibration. Under 
Heke poncitions. Nas theory may be 
easily proven to be fact. Dr. Strong 5 7 , 

Will show(by électricity just how mat- PROF. FREDERICK F.) STRONG, 
ter and force, which are too subtle—|ries of experiments that fairly open 
Vibrating too rapidly for the physical} up a new world. ~The possibilities of 
senses to grasp, can be rendered per- | this’ superphysical world; on which 
ceptible by jJaboratory mean Beau- | Edison, Marconi, Tesla and other 
tiful experiments with uttra-violet | great scientists have drawn, } will be 
rays will b own, also the method | presented by Dr- Strong In a manner 
me swnich gc ence has made the human |at once clear and interesting, and this 
x ecture is considered an rtant ex- 
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Begemer be “The: Selence of the New |jatest scientific knowledge along these 
Age,” Here aah trong will discuss |}ines. These spectacular experiments 
the “process long known to occultists, |reveal the fact that just beyond the 

] mos vibrations of sight, hearing and touch, 


+ 
now just beginning to be accepted by |just beyond the realm of the visible, 
scientists, whereby direct knowledge jaudible and tangible, Me vast fields 
vgn be gained of higher planes of life, |that man has not begun to explore. 
through development of powers exist- |New and fascinating fields of thought 
ing in ‘man's organism, but latent in jand speculation open up, The condi~ 
the average individual These facul- ||tions of man's life, present and future, | 
ties have long been recognized by stu- |are suggested with a force and rati 
dents of “occult chemistry.” The ex- }al interpretatior that. offer unusual 
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Dr. Stron i 
Strong Predicts That In- 
tuition Will Replace ee 
Son in Future, 


In the 1 4 
Odd Winn of Tie /eeaes {a 
PF. $ rong é LF all, last night, Dr. F. 
r. ep oretol]d that the knowledge 
through fraine would be sbtainel 
laborious m toa not through the 
19th century, rinlistic Processes (et tte 

Te his br 2 56 devoted to reason, | 

4 cls previous lectures of the course 

Dr. Strong had demor 
sibilities °c ne demonstrated the pos: 
Welialeee Inccrt bringing inharmonious } 
the psi ett uments in accord, through | 
Pee: of step-down or step-up 
} transform One of his demonstra- 
ions last night was halted until the 
tuning coll was » 

, of the apprratus in full rapport, after 
whieh ; the experiment proceeded 
; Smoothly. This wa& purposely shown, 
;to enable the audience to follow the 
} tuning up’. process of these trans- 
formers. The people of the future, Dr. 
| Strong predicted, would be able to at- 
tune themselves when suffering from 
inharmonious vibrations, and the pro- 
i< would be accomplished by means 
jof “step wp" tr formers located in 
the brain of every individual, these 
) “transformers” being known to medi- 
jeal seience under the names of the 
I pituitary body and the pineal gland, 
which are organs for the senses of 
imner sight and inner hearing—or the 
true intuition. 

Aleohol and tobacco, said Dr. Strong, | 
have very bad effects upon the pineal | 
gland and the pituitary sbody, the or- | 
gans of intuition and if indulged in| 
lby those who are endeavoring to de- 
velop these bodies, the resnits would 
j be serious, producing cerebro spinal} 
meningitis and other mental troupes. 
That is why theosophy puts universal 
brotherhood at its first principle and 
requirement of membershi and a 
clean, unselfish life as requisites be- 
fore attempting to develop these pow- 
ers latent in all, for only with the 
development of character in tune with 
the infinite is it safe to force one’s 
evolution to such an extent. 

The purpose of theosophy, Dr. Strong 
said, was in order to make life more 
harmonious and to be of service to 
humanity. i 

This evening Dr. Strong will con- 
elude his course in Springfield with a 
free lecture in Odd Fellows’ .Hall, out- 
lining the theosophic schemes of life 
and the plan of evolution in which 
Theosophists believe. 
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DR. F. F. STRONG. 
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The lecture will be of undoubted in- 
terest to High school students and 
electrical experts as well. Dr. Strong 
is a noted authority on this subject and 
made & deep atudy of the force wo 
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The Realms Beyond the Senses ee Uist EN REALITIES 


tepic of Dr. Frederick Finch Strong's lec: 
ture, under Suspicce of First Spiritual 
church, 55 Pearl strevt, last night. } 
Our physical bodies, according’ to Dr. 
Strong, may be compared to overalls 
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Strong conciuded with wonderful 
experiments withthe ultra violet ray, 
laboratory proof of the lecture’s theory 
for the. existence of forces. and matter | 
beyond the earthly senses. 

Dr, Strong will lecture on the “Star 
of the east,” at the First Spiritualist 
church, Dec, 2. The third and last of 
the series of "Realms beyond the senses, 
will be held the second Wednesday in 
January. x 
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PREDICTS WIRELESS 
POWER TRANSMISSION 


Dr. Strong Makes Statement 1 
iJ in Talk 
on “Reality of Unseen.” 
Wireless transmigsion._of electrical 
energy, which ha 
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Acorn ae ‘“‘The Reality of the Unseen,” 
1 of the alr as pi 


er ftists which nay By DR. FREDERICK FINCH STRONG, 


(Lecturer on Electricity, Tufts Medical School.) 


Buf fa : : : 
‘The Course will consist of three lectures given one week 


2-28 apart- 
of oS Lecture I. The Nature and Limitations of Sense Per 
Air to su ception, ‘The nature of matter, and experimental demonstra~ 3 
| ti wa tion of substance beyond human perception, The human : 

mo b aura made visible by scientific means. = 


for Lecture II. ‘The Vibratory Nature of all Phenomena. 
! ‘ 5 Harmony and discord, Pitch and wave length. Invisible 
H bases ee oA forces made visible by experiment. y 
the ether, : Lecture III, The Common Origin of Matter and Force. 
E Universal Mind. Life in the Rock and in the Ether, Scien- 
pares ee eeu ball tific proof of the possibility of Materialization, Telepathy and r 
tuition and not t Clairvoyance. The permanence of the Ego and the relative 
Pi pereheane unreality of the Objective. . 
Uae The lectures will be illustrated by brilliant experiments, 
some of which have never before been demonstrated outside 
the laboratory. 
‘The course will be given twice during the ensuing year: 
‘Time and place to be announced later, 
For further information apply to 
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Who Lectures at Lindell A series of three lectures by 
Hall Next Week. | DR. FREDERICK FINCH STRONG | 
Lecturer on Electricity, Tufts College, 
Boston 


LINDELL HALL, MAY i, 6, 9, 
8:15 p. m. 

With brilliant electrical] experiments 
Dr. Strong will prove that just beyond 
the realm of sight, hearing and touch, 
just beyond the visible, audible, tan- | 
Bible, lies a wonderful world that sci-. 
ence is Just beginning to explore. He 
will show how science has demonstrat- 


Dr. Strong holds degrees from} 
leading wniversities here and | 
abroad, and is the inventor of the | 
“Violet Ray,” also the first appa- 
ratus to generate Tesla currents 
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May Reveal New Human Forces, 
The Krotona experiments give rise 
to the hope that a technique, whereby 
(inew forces and kinds of. matter may | 
ab revealed and even the spirts of 
ithe departed communicated with, will 
be perfected. 
i <A ‘sort of transformer process for 
the dull senses is being worked out in 
the hope of proving by means of ac- 
} tual communication with the dead 
ithe theory held concerning the con- 
‘| tinuity of life after death. 
tn Dr. Strong lectured yesterday on 
"f ransform the subject, “Direct Communication 
, | With the Dead by Wireless Methods: 
A Scientific Possibility of the Fu- 
ture.” W. Seott Lewis, registrar of 
_Krotona | Institute and secretary of 


oe a mat: many of these experiments. 
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rope. ‘at ine-pres:. One experiment which leads to the 
: state: belief that any number of things may 


for the} 

eye to detect is with ultra-violet rays. 

nm made there, Rare minerals, which respond to Cer- 
a) fer ext ‘the tain wave lengths, take up and trans- ; 


Laan to ate many kinds of.light are there inet j 
vhich people) the ht : 
the bast wh hat reposes beneath the Supeaces ate 


uN «nt iD . 
ANN =\ i Tt é = | 


pening of the New 


Pmmunity ome oe 


July 3, 1919 


© Pp. m. 
ear Hollywood Blvd. and Western Ave.) 
Hollywood especially invited 


Boa ; 
PROGRAM 
ular Trio 
ae Strong. Subject: “The Believers in Theosophy Plan} 


Sanitarium ‘for Study of 
Etherie Problems 


LY, 1919 


ithlix Services 


INSTITUTE of THEOSOPHY 
Annie Besant, President 


To demonstrate the actual 
of man’s etheric double and pages | 


Strong, national lecturer‘ of the Kro- 
tona Institute of Theosophy, has un- 
aertaken, according to announcement 
today. 


Aura, or etheric double, is the opinion 
of Dr. Strong. ‘It is conceived as a 
faintly luminous bluish-grey mist, or- 
dinarily unperceptible to the human 
‘eye. But Dr. Strong believes he will 
be able to demonstrate its existence 
beyond any question, 

“Oceultism has long maintained 
that every visible object has its dupli- 
c grades of matter too fine for 
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Blanchard Hall last night on “Who fs) 
This Man ‘Hinatéin?” stated that Ein-) 
stein is the force that is to synthesize | 
the obvious and the occult, the physical | 
aod the metaphysical, end is laying the 
foundation for revelations that the world 
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the This method—employed by the writer for By eareful tuning a beautiful effect may 
a ‘ars—enables us to obtain the wonderful be obtained. Close examination of this 
sed | yvalizing effect of the high-frequency cur- discharge will _show it to be literally an 
“ae ‘eh rene on the whole body simultaneously, electric “brush”, formed of thousands of 
s, eac : 


The Accompanying Il- 
lustrations Show Some 
of the Spectacular Elec- 
tric Spark Discharges 
Obtained From the 
High-frequency Appa- 
ratus Used by Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The “Ladder of 
Sparks” in Figs. 3 and 
4, Is easily Produced, 
the Tesla Spark Simply 
Jumping the Gap 6e- 


fon wires, 


ye: of with the purple tl l Upon 
etal electrode elec . | x ee Wes a 
aha oe € cestode, each of t 1ese hair-like paths of light count- 
€ and 1% inches For the past few years the writer has less_ millions of ions (electrically-active 
€ current is dif- been in the habit of connecting the Tesla #%mS), are being shot from the electrode 

scm with an_ Auto-condensation pad (as to the Patient at a speed of over 60,000 

used in the “D’Arsonval” and “Diathermic” les per_ second; the treated surface is 


methc re being submitted to a literal bom- 


local effects. from the va¢hum distinct, delicate 


1ods) . This is formed of two plates ther df 
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be used by the amateur. It is made up as a enctneat ot 
igencie: si K.W.  mailin; ‘ 
OW that the cag d ‘Transformer —Any, atandat Capp Lasts three Corky se 
aks Seacte rat ‘possess- radio Teareon, ete) ; : standing 
activities of those. poe ham, Thordarsoll; dard wireless glass plate with mel 
graphers, ing onthty On sing“ Condenser,—Standard wiley annular spac 
transi imental study of beeswax (ellow) - 
feoido Wind Primary, consi 
ms “Magnet” fare 
bought for five cen 
of outer tube; 
ondary leads, of 
pated to the out 
“triple terminals.” 
complete apparatus is showa weet the 
triple terminals great! facilitate - 2, 
peutic use of the Tesla ¢ le 
afford an opportunity’ 
ent forms of the hi 
The actual terminals 


How to Use 


2" wean 
Slip the w™ 


Ey 

EI 

re) # 
Fes ges, 


ES 
aplite 


thru terminal A slides a br: 
a rubber or hard-wood handle on 
end, and a 3” flat brass disc on 
end. Terminal C is similar 
ioe Rig eect ge 
‘ ” terminal, 
as shown, midway between 
minals. By closing the 
ini Dane wcteaagl 
an are 
In = . 
te Apparatus Used In Lecturing while by closing gap B C, and 
Dr, and Mrs. Strong with the El#eo ‘ain Colis in Full Activity. Se eae 
Blste Hote Biterent cites. Note the Large Conical O' ‘ bth peer ras bets 
cli icrofarad ; iving treatments the patient i 
‘oh Frequency currents. condenser, one. section of es a oti ede cai bad of 
phenomena of High EPERIMENTER for two sections of .01 m.f., eac OF Bakelite: Fis, 4 back with 6 
An H17, the writer described the con- be safer. : tin foil to which is attached an 
Saaiion of a Tesla D’Arsonval high-fre- ‘ cord connected with termi 
quency outfit made from standard “Wire- operator will require a set of va 
less” apparatus, consisting of a 4 OF Ya trodes, Fig. 5, a metal of 
KW. transformer with glass plate con- Scemed. Of ast ‘eight-inch length 
denser and oscillation transformer, the itt me a nickeled brass pipe, “effluve’ eo 
latter used as a series inductance to obtain alle aa jy wn the gong of an old eect is 
various effects from the Tesla coil, or as ener} aul screwed on the end of a hard-w Peg 
a “D'Arsonyal Solenoid” for obtaining the i and two pieces of sheet block tin, oe 
“Diathermic” and “Auto-condensation” cur- = 1/32” with insulated condu 
‘rents so valuable in the treatment of certain , ol soldered to their corners, Fig. 6. 
pOiscases, excellent results can be obtained N 
from high-frequency treatment adminis- 
tered by those who have little or no knowl- 
edge of medicine. A physician’s advice 
should always be obtained before undertak- 
ing the treatment of any serious case, but 
the amateur may safely employ moderate 
doses of Tesla currents, and even mild 
diathermy and autocondensation, provided 
he makes himself reasonably familiar with 


the elementary principles of electrothera- 
peutics-* 


Elg. 1. A Simple Form of Fixt Spark Gap, 
In a few States there is a law prohibiting Found Very Satistactory for High Brequency 
tie therapeutic use of electricity by any but eee 
Physicians, but even this a iy 
not apply to treatments given eratsstonae Inductance Coil, Coe rocnrel 
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Riost of chem wiaely seag’y, QUvsaMS. 44. own in the diguramn Figs 1 Ehe spark- 
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e el 
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mare ¢ field of previous article grooves as de: 
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‘ issue of this jour. 8-32 machine screw, and form the heat radi- 

fi ting wi The further construction and 
the gap is indicated in the 
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to the skin or mucous membrane; 
plies to such conditions as acute’ ieee 
tism, neuritis, tonsilitis, etc, an acute “cold 
in the head” (coryza) can often be aborted 
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Fig. 3. Showing How a Patient Is Given the Lyd Frequency “Effluve” or Spray Treatment, 
as 


The Patient Sits on a Folding Con 


in one. treatment by the above technique, 
using the vacuum electrode over the nose 


Figs. 4 and 6. Condenser Pad Used for Giv- 
ing Auto-Condensation Treatment and 
Auxillary Tin Electrode. 


and the thin slender vacuum electrode in 


In treatin Ln diseases, such as eczema 
and acne, where we wish to avail ourselves 
of the antiseptic and tonic effects of the 
“effluve,” we connect the effluve electrode in 
place of the vacuum electrode, close the 

iscs and gradually approach the bell of the 
electrode to the patient until a full, blue 
violet effluve plays upon the surface to be 
treated (see Fig. 3). To obtain the best 

luve effects several turns of the tuning 
coil should be used in series with the Tesla 
Primary (see article in May issue). The 
ve is also valuable as a general tonic in 
Sluggish conditions of the digestive system, 
iso in nervous depression and functional 
hervous diseases. : 
_ For the relief of abnormal arterial ten- 
sion—(“high blood-pressure”), and in the 
tment of arteriosclerosis, as well as in 
itions involving excess of uric acid, we 
employ “D’Arsonval autocondensation.” To 


; T, this current we short-circuit the 


esla : 
Dathcow cost, 


by means of the single- 
and attach the condenser pad 
f the “Solenoid” or 
clasps both hands 


to th ica turn 0 
rn 
tuning co, The patient 


lenser laced in the Chair. 
ing up the patient’s arms. In all regular 
therapeutic high-frequency outfits, a hot- 
wire milliamperemeter is placed between the: 
patient and the machine. This is not neces- 
sary in connection with the above describee 
apparatus, as it only delivers a maximum 
of 800 milli-amperes to the patient—ar 
amount well within the limits of safety 
Tn chronic cases autocondensation should be 
Mee daily in twenty-minute treatments 
his treatment should never be given imme- 
diately after eating, or in cases of “Bright's 
Disease,” or in organic heart trouble. Higt 
frequency treatments are of great value 
even in these conditions, but they shoule 
be applied only by a skilled specialist. 
_In inflammation following acute infec 
tion, as in acute bronchitis, incipient ps 
monia, etc., we employ “local autocondensa- 
tion” or “indirect Diathermy.” In thir 
method the patient sits upon the pad as for 
autocondensation, but instead of the meta 
handle we employ oné of the plates of 
block tin; this is applied in close contact 
with the skin over the affected area, cov- 
ered with a folded towel and held in placr 
by the patient; a sensation of deep penetrat 
ing heat is felt, and relief from the 
and congestion follows. This is one of the 
most valuable methods in electrotherapeu- 
tics; were it available for the general prac- 
titioner, or better still, in the patient’s home, 
there is no doubt but that nine-tenths of 
the cases of acute local infectious disease 
could be aborted. This is also of grea. 
value in the treatment of asthma. 4 
Statistics show that one-seventh of all 
recorded deaths are due to, Pulmonary 
Tuberculosis (“Consumption,”): proper 
treatment in the home by high frequency 
currents would greatly increase the per- 
centage of recoveries from this dread dis- 
ease. Dr. Howard Van Renssellaer of the 
Albany Tuberculosis Hospital has reporteé 
80% of cures by high frequency treatment 
and an even higher percentage is reported 
by Dr. Alfred Geyser of New York. The 
writer feels that this subject is of sufficient 
importance to be treated in a separate ar- 
ticle, which will appear in next month’s 
ExecreicaAL EXPERIMENTER under the title 
“The Home Treatment of Tuberculosis 
with High-frequency Currents. 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened for Investigation 
In Monochromatic Light Group 


The Cinema is the child of Cine- 
phy and Cinematography is 
the direct offspring of Light. — 

Metaphysically speaking, Light is 
a state of consciousness and true 
light is also Color; white light being 
the simultaneous consciousness of all colors. Physically 
speaking, light corresponds to a single octave of electro- 
magnetic vibrations, but this force does not produce 
light,—it induces or evokes its manifestations in the con- 
sciousness of the man himself. 

Whatever we may think of man’s true nature it will 

. be conceded that he is neither 

ether-vibration, retina, nerves nor 

brain;—he uses these. Nor is he 

any or all of the states of color- 

consciousness which we call light; 

—he experiences these. The Im. 

mortal Spectator and Enjoyer of 

the Cosmic Cinema—this is the 
REAL MAN! 

The language of light is seven- 
fold—the spectral colors of New- 
ton. But we have to record this 
language on the tablets of con- 
sciousness by means of an occular 
typewriter having but three keys. 
The generally accepted “Young- 
Helmholtz” theory of vision postu- 
lates three end-organs or antenna 


_ Dr. F. F. Strong 


ad 
h retinal nerve unit. These correspond to Orange, 
and Violet. Simultaneous excitation of all three 
hite light in consciousness. Excitation of Orange 
ive subjective Yellow, Orange and Violet give 

een and Violet induce the Blue sensation. 
e has reduced all ponderable matter to units 

e Proton and the Electron. 


ve really is is still a matter of specu- 

ll that we can say is, that while sound 

dimension, and water-waves in two 

tits mers (sepa enk 

ve this jtement. 

e divided into three general classes:— 
Spectra: Emitted 


| from gases heated to 
olecular in a 

p ind the other 

ne of a car- 


Freperick Fincy Strone, M. D. 


bon are is of this class. (The in- 
candescent ends of the carbons, of 
retary giving out a continuous spec- 
rum. 


8. Bright-line Spectra: Emitted 
from electrified gases in the atomic 
state. These spectra are formed of chords, or mathe- 
matically related single wave-lengths. About the only 
practical sources of monochromatic light (from single 
wave lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm., excited by a transformer current of from 
ten to fourteen-thousand volts. By adding metallic mer- 
cury to such a tube the electrified gas knocks out mer- 
cury ions and the tube then emits the familiar bright line 
spectrum of bay iors! similar to that produced by the 
Cooper Hewitt Arc, but without the large percentage of 
heat and infra-red rays generated by the latter. 

The writer has devised a series of sixteen filters for 
use in connection with these vacuum tubes. The filters 
consist of various standard colored gelatine films, such 
as those used in theatrical lighting, in combination, or 
used in connection with various commercial colored 
glasses. In this manner it is possible to obtain single- 
wave monochromatic light in any part of the visible spec- 
trum. Light of the following wave-lengths has been 
produced: 

1. Red, 7032 A. U. (from Neon). 

2. Orange, 6382-04 A. U. (Neon). 

. Yellow, 5790-69 (Neon-mereury) or 5876 A. U. 
(from Helium). 

4. Green, 5461 A. U. (Neon-mercury). 

5. Blue, 4848-59 A. U. (Neon-mercury). 

6. Violet, 4047-78 (Neon-mercury). 

To obtain a sufficiently powerful source of light the 
luminous tubing is formed into a close spiral about 15” 
long by 3” diam. representing a tube length of about 
fifteen feet. Many uses for this light will doubtless be 
found in psychological and biological laboratories and 
very important and interesting results may be expected 
from future research work, - 

In order to obtain and investigate the therapeutic 
effects of monochromatic light the writer has employed 
groups of adjacent lines in different spectral regions. 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen bright-lines. No data is available at the present 
time as to the physiological and therapeutic properties 
of this group, but these are being studied. These lines 
give a dominant hue of about 6300 A. U., correspond- 
ing to the first Young-Helmholtz Primary. 

A yellow-green group formed from the mercury yel- 
low and the green lines has a dominant hue of about 
5600 A. U., corresponding te the Second Primary. This 
light has been found to be a powerful stimulant to cell 
reproduction, especially in connection with aa growth. 
Clinically it has given excellent results in the treatment 
of redundant scars, and Pn sisedeee ‘aired ae ie 

induce normal cell production. promises 1. 
‘a The third Young-Helmholtz primary is obtained by 
the use of the writer’s “No. 1” Filter used in connection 
with a Neon-mercury generator. Its visible lines ee 
Blue 4359-48 A. U. and the Violet double line 407: a 
A, U. Spectrograms made at the Physics Department ° 
the Univ. of Calif. of L. A. by Dr. Ellis show that in 
addition to the last mentioned visible lines, there is bia 
mitted the powerful Ultra-violet triplet, 3663-44 A. U. 
The presence of this wave is also demonstrated by the 
brilliant yellow fluorescence of Willemite and Uranium 
glass, r 
Mr. Joseph Dubray has made a series of intere 
photographie ne with these three ray-groups whi 


{ AMERICAN CINEMATOGRAPHER 


April, 1928 


Light Radiations and 
Photography 


Under this pompous title, which 
would presuppose the writing of 
many volumes, the writer presents a 
few of a series of photographs taken 
recently in the cabinet of Dr. Fred- 
erick sinch Strong, of Hollywood, ; 4 
under well defined spectral radiations. The illustrations 
on the opposite page are more eloquent than any written 
word and a simple description of the conditions under 
which they were taken will prove undoubtedly more in- 
teresting than a long and dry sequence of words with- 
out the accompaniment of the visual interpretation of 
their meanings. ; e 

Dr. Strong is an eminent practitioner and has car- 
ried on for several years thorough investigations on the 
therapeutic effects of different kinds of hght radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations. 

The light units used’are either a mercury vapor tube 
or a Neon gas tube of the type iliustrated in the engrav- 
ings. ‘Lhe filters are of gelatine dyed with carefully 
seiected dyes and their transmission is determined by 
careful spectroscopic inspection. 

The two pictures at the top of the page show Dr. 
Strong with his small spectroscope, examining the radia- 
tions emitted by the lights which in these two cases are: 
at the left a blue-violet and at the right a deep red mono- 
chromatic radiation. : 

The lights actually shown in the picture were the 
sole illuminant used in taking the pictures. Panchro- 
matic plates were used. = : 

Note the difference in value of the draped curtain in 
the background which was of a rather dark blue color. 

The other illustrations present pictures of a chart 
made of colored woolen materials, the colors correspond- 
ing to poh spement Reig spade le on the chart itse:f. 

The picture at the left in the middle row was taken 


Technical Editor 


with the mercury vapor tubes and 
the one at the right, in the same row, 
was taken with the Neon tubes, both 
lights unfiltered. 

The difference of rendition of the 
color values are so evident that no 
comment is necessary. 

The illustrations of the bottom row are pictures of 
the same chart taken with lights of the following radia- 
tions: 

The picture at the left: Blue-violet and ultra-violet 
end of the spectrum showing the three following lines: 
Blue 4358 A. U., Violet 4078-47 A. U., Ultra-violet trip- 
let 8680-50 A. U. 

The visual dominant hue of the quality of light used 
in the taking of this picture is at about 4200 A. U. and 
oe ppeowsonhie energy peak is placed at about 4100 


The middle picture: Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
two lines 5790 and 5461 A. U. with a visual dominant 
hue at 5500 A. U. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the spectrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yellow, from 7063 to 5000 A. U. The dom- 
inant visual hue being at about 6350 A. U. 

_ No comment is'necessary to emphasize the selective 
action of the filters and the response of the photographic 
material to the radiations transmitted by them. 

_, The abridged Transaction of the Society of Motion 
Picture Engineers by Mr. L. A. Jones on light filters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
technical end of orthochromatic reproductions and dis- 
tortions so thoroughly and clearly that the writer refers 
the readers to this transaction for all further information 
on the subject that he may desire. 


Monochromatic Light 


By Freperick Fincu Stronc 
(Continued from Page 9) 


ion with his article in this num- 
GINEMATOGRACHER 

in the clinical use of the 

the al Oy last _men- 

Surprising facts, It ap- 

ital processes, induce restor- 

nd ea _phnormal blood- 

rom the shorter ultra- 

Mercury are. Hos- 

and nervousness and 


induces natural sleep. It has been of especial value as 
an adjuvant in post-operative cases. 
e An entirely new field appears to be opened for the 
investigation of monochromatic light groups through this 
novel method of generation. 

The results obtained with the “Blue Ultra-violet” 
combination call to mind an epigrammatic statement in 
an interesting book written in the early seventies:— 


* “Light is Life.......Both are Electricity.” (foot- 
note)* From “Isis Unveiled,” by H. P. Bovey; 1877. 
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YEAR BOOK will be doing himself an injustice. These 
money making stunts are all practical, they are not just 
theory as so many stunts submitted to exhibitors are 
these days. They are presented briefly and clearly so 
that exhibitors may readily grasp the idea and put it into 
practice. This is only one of the many interesting feat- 
ures that will be found in THE FILM DAILY YEAR 
tion to THE FILA DAIS? wit, cach early, subscril 

_ whose located 2! 
1650 Broadway, New York city, ae 
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As compared with the Spectra of 
earl ier forms of Ultra-Violet ener. 
gy re mechanical sources, the 
GOld-Ray Spectrum is seen to re- 
present an increase in energies 
effective in producing chemical 
change. 
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A new method for the treatment of disease by the simul- 
taneous use of musical, colored light, delicate perfumes, and 
electrical high-frequency currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
individual patient. 

Health and Harmony are terms so frequently associated 
as to be often employed synonymously; without harmony 
perfect physical and mental health is impossible. 


“The Human organism may be compared to a sym- 
phony orchestra,—the different organs representing the 
various instruments, while the individual players may be 
likened to the nerves and ganglia governing each func- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conductor, or Musical director). Suppression or 
alteration of any one function disturbs the equilibrium 
of the whole body, just as a single instrument playing 
out of tune will destroy the harmony of an entire or- 
chestra.”’ (Quoted from ‘Modern Electro-therapeutics,” 
by Dr. F. F. Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, etc., was used as a 
method of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. ‘It was used not only to 
restore but to promote and maintain physical and mental 
health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
undoubted influence in producing the perfection of body, 
clarity and poise of mind and flexibility of the emotions for 
which the ancient Greeks were noted. 


The present age, with its crash and jar,—stress and strain, 
—headache and nerve tension,—is the direct antithesis of the 
“Golden Age” of Greece. That this era of iron and brass 
should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals Wives eee 
called a “Race of Neurasthenics”- nervous ik pox often 
somnia, melancholia, etc., are manifestations of ike 
condition resulting from our abnormal me 
called “Americanitis”’). 


a too common 
thods of life: (often 


Music, flowers, cheerful surroundings, etc., have 
recognized as valuable factors in restoring ne 
to health, but the use of harmonically related vibrations of 
different types tuned and adapted to the various nerve cen- 
tres of the patient is an entirely modern: idea. . It has re- 
cently been formulated into a scientific system, the remark- 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Briefly stated this 
hypothesis is as follows:—For every individual there is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond, and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Occult- 
ists of all schools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed. Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, etc., are exciting, and like all stimulants are 
followed by a weakening reaction. 


long been 
Tvous invalids 


In addition to the musical vibrations we have (Ist) those 
which affect the sympathetic nerves controlling digestion and 
circulation: these are electrical vibrations and produce no 
conscious sensation; (2nd) light waves which peas en 
monious effects through their respective colors; and (3rd) 
the complex vibrations of an (at present) unknown ee! 
which act upon the nerves of the sense of smell. 5 Pia 

Dr. Frederick Finch Strong, lecturer on Electricity a 
Tufts Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected a hag 
in which nervous and mental diseases are successfully treate 
by what is known as “Symphonic sensation.” Every jae 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technique 
employed is as follows,— 

The patient reclines upon a couch in the centre of a room 
the walls of which are draped in black; the ceiling is white 
and is illuminated indirectly by banks of lamps, every seventh 
lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a note 
in the diatonic scale:—Red, (C); Pink, (D); Orange, (E); 
Yellow, (F); Green, (G); Blue, (A); Violet, (B). This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink being introduced between the red anil 
orange, and indigo being omitted. The couch upon. which 
the patient reclines is connected with a special electrical! 
high-frequency apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to the 
diatonic scale of the twenty-first octave. These are used to 
restore or promote harmonious action in the nerve centres 
which govern organic function (digestion, circulation, etc.). 
The patient is first relaxed by a few minutes of general elec- 
tric treatment. The room is then flooded with soft light, 
one tint after another, until a color is obtained which pro- 
duces a sense of rest and harmony upon the patient. This 
is taken as the “keynote”; it varies with different patients, 
but is always the same for a given individual. Soft music 
is then played in a*tower octave of the same key. Soft adagio 
effects from muted strings, and themes in major keys being 
usually selected. If a Victrola be used the correct key may 
be obtained by adjusting the speed of the motor. Still better 
results may be obtained from the instruments themselves if 
suitably played. The choralcelo, pipe-organ, harp, cello, 
violin and zither are the best instruments for the production 
of healing music. 


The electrical apparatus is now adjusted to the “keynote” 
of the patient in the appropriate octave. For example, if 
the patient is most effectually relaxed and rested by soft blue 
light his “keynote” will be registered as “A”: (blue, in the 
color scale,) (light vibrations are in the 49th octave—from 
three hundred trillion to six hundred trillion per second.) 
Music is then played in the key of A Major,—the patient's 
musical taste being consulted in the selection of the composi- 


tion. Musical vibrations or sound waves occupy eleven oc 
taves and range from 16 to 32,000 vibrations per second, The 
Electrical oscillations are made to vibrate to the “A” of the 
twenty-first octave,—the “C” of which is about one million 
per second. Seven distinctive and delicate pertumes—true 
floral perfumes,—not coal tar substitutes,—are arranged in 
flasks connected with a nebulizer and compressed air tank. 
We have no “perfume scale” but by experiment we usually 
find for each patient a particular floral fragrance which -is 
soothing and restful. Heavy scents are not to be used,— 
only a trace of fragrance,—a mere flower-breath,—is neces- 
sary. When this is determined and employed we have the 
patient’s consciousness receiving simultaneously or “sym- 
phonically” soothing and restful vibrations effecting the cen- 
tres of sight, sound, smell and vitality. The sense of luxti- 
rious relaxation and harmony is most grateful to a nerve- 
racked patient, and is a most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment of nervous 
and mental derangements, this method has proved of great 
value as a natural sedative in the relief of pain and conges-" 
tion. In these latter conditions local electrical treatment may 
be used in addition to the general routine. 


A complete equipment for this method of healing is being, , 
installed in the new University of Music at 221 Newberry, 
St., Boston. Dr. Strong will have personal charge of the™ 
work and will receive patients for treatment daily except” 
Sundays, All treatments by special appointment. The prom- 
inent musicians connected with the University will furnish 
music in special cases. 


For terms, appointments, or arrangements for private 
demonstrations of the new Symphonic Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of America, 


221 Newberry St., 
Boston, Mass. 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


—o— 


Dr. Frederick Finch Strong, Lecturer on Electricity at 
Tufts Medical School, in charge of this department, has been 
developing this system for the past fifteen years. He is well 
known as a pioneer in electricity as applied to human heal- 
ing, especially so in his successful work with what is known 
as “high frequency currents,” and has perfected something 
for which the world has been waiting for centuries. 


The present age with its crash and jar,—stress and strain, 
—headache and nerve tension, is urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to possess sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. . 


The high frequency currents introduced to the medical 
profession by Dr. Strong in 1896 are not true electrical cur- 


rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated by 
the body. 


This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever is felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefited by this 
method, and the whole nervous system is tuned up. In 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad training, it is of incalculable 
value. In fact, it is the latest scientific word in this field 
of research. 


Treatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case. 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide’s home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 
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By JuLius 


| pacer as it may seem, a cent- 

ury which has seen a Fulton strug- 
gle with an unbelieving public, a Morse 
bringing commercial value to bear on the 
electric force, has witnessed also a rainbow- 
chasing multitude whose greed for gain 
made everything seem plausible—provided 
the ‘‘genius’’ at the helm had the magnetic 
strategy, necessary as well to his own sus- 
tenance and compensation. The passing of 
John Worrell Keely, whose recent death 
came as a crushing blow to those with faith 
strong enough to endow a_ tuning-fork 
or a harmonica with mechanical powers 
equal to a Niagara, has removed a char- 
acter as unique as he was puzzling. And 
yet in his particular case the offspring of 
his brain did not even attain to the dignity 
of a patent office applicant. Nevertheless, 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its quarter-of-a-century existence. 
Coffers, double-barred to rational under- 
takings, unlocked instantly at the sound of 
a phraseology, incomprehensible as it was 
beguiling. 

The specter of the Keely motor stalks 
yet abroad. The death of its maker; the 
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exposures and contradictions; the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial loss—all the swift following inci- 
dents in one of the most remarkable trans- 
actions the world has ever known—con- 
spire to a lease of notoriety good for many 
days. 

John Worrell Keely was, in truth, a 
genius. His masterful capacity for keep- 
ing some of the world’s greatest scientists 
a-guessing: his command of capital, un- 
limited at times, with which to carry on 
his ‘‘researches’’; his letting it remain for 
the grave only to tell the secret he did 
not hold—this, and more, required a brain 
quite out of the ordinary, and an eye 
with the cobra’s hypnotic charm. Nothing 
demonstrates more conclusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874—when, 
in the presence of a dozen well-known 
Philadelphians, his ‘‘vibratory generator’ 
was first exhibited—to the yesterday when 
Keely stood before another great scientific 
gathering and ‘‘explained’’ something 
that was never to be explained. Now, 


with one fell blow the scythe of death 
42 
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has cut down the maker and his model. 
As a result, perhaps, another life went out 
of its earthly sphere as well. For that 
Mrs. Bloomfield Moore was heart and soul 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he said, shortly after the death, that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It matters not a 
great deal what was 
the agency employed 
by Keely when in 
the act of demon- 
strating his ‘‘hydro- 
pneumatic-pulsating- 
vacue engine.’? Was 
it compressed air, 
hydraulic power or 
electricity? The re- 
cent exposures of 
trickery on the prem- 
ises point strongly to 
the former conject- 
ure, but the proba- 
bility is that the ex- 
act modus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of the Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises oc- 
cupied by the ‘‘in- 
ventor’’ stirred up 
matters as its remain- 
ing could never have 
accomplished. In 
the safekeeping of a 
friend of Keely’s, in 
Boston, the motor’s 
future is as obscure 
as if it had never 
been contemplated by its erstwhile maker. 
But the scenes enacted at the vacated work- 
shop; the exposures; the controversies; the 
violent persistency with which the investors 
still cling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the discovery of the 
hidden tubing, which came about immedi- 
ately following the removal of the motor— 


THE TRANSMITTER. 


all this has furnished experts an opportu- 
nity for advancing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained. 

When Clarence B. Moore, the son of the 
late Mrs. Bloomfield Moore, came to the 
realization that the memory of his mother 
was linked too closely with her interest in 
the Keely project, to which he had persist- 
ently been an antag- 
onist, he resolved 
that now or never 
was the hour for ex- 
posing the trickery 
which he was con- 
vinced lay at the bot- 
tom of the thing. 
Keely’s house was 
rented and investiga- 
tions were begun. 
Leading Philadel- 
phian scientists as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of an immense 
steel globe. Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its incum- 
brance, the sphere 
was lifted out of its 
resting-place, and 
subsequently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, screw-threaded, 
the cavity gave a 
wider diameter the 
farther penetrated. 

Immediately near 


the sphere was found an iron pipe which led 
for a distance of more than fifteen feet into 


the space under the front room. Here was 
discovered a pit lined with wood and cov- 
ered by a trap-door. Fresh ashes gave evi- 
dence of a careful demolition of material not 
thought valuable enough for removal, and 
yet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subsequently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. The 
fragments left behind gave striking evi- 
dence of the care exercised in removing the 
Keely motor machinery from its home. 

The next day, still greater results re- 
warded the searchers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which Keely conducted all those experi- 
ments which had puzzled the world until 
his death. 


* DISINTEGRATOR,"’ 


When the floor was torn up, the revela- 
tion was complete. Through the joists, in 
holes specially cut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been connected here 
with the spherical contrivance in the 
cellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent electrical 
engineers in the country; Prof. Light- 
ner Witmer, professor of experimental 


psychology at the University of Pennsyl- 
vania, and Mr. Moore, who had the investi- 
gation in charge, the nature of what had 
been laid bare now came in for earnest 
consideration. It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood conclu- 
sively for the argument that compressed air 
might easily have accomplished all that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert to 


baer 


SOD 


=. 


AND LEVER FOR MOVING THE ENERGY OF THE ‘ DISINTEGRATED’? WATER, 


the year 1872, the year when the Keely 
Motor Company was organized, and the 
enthusiasm anent the ‘‘new force’’ brought 
into the fold men whose very names 
at that period stood for common sense and 
perspicacity. 

At the Fifth Avenue Hotel, New York 
city, a meeting was held, presided over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors struggling for a hearing. The 
meeting was composed of bankers, mer- 
chants, scientists and practical engineers, 
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and the result was satisfactory, from a 
Keely point of view. The project gained 
substantial assistance. Money was sub- 
scribed, and the following day there was 
placed in the hands of Keely a check for 
ten thousand dollars; which, to do him 
justice, he immediately expended for 
machinery, or material necessary for the 
construction of his peculiar apparatus. 
In fact, whatever the vagaries of the man, 
however much his ideas may have been 
beyond the limit of common sense, that 
Keely spent the money which he obtained 
in experimental investigations cannot be 
denied even by the most strenuous of his 
opponents at that time or now. Small 
consolation this, to the many who fell vic- 
tims to the smoothness of his speech or the 
incomprehensible language which he em- 
ployed. At any rate, after being launched, 
the motor project soon found itself in deep 
water. Funds began to get low, and bank- 
ruptcy 
followed. 
Luckily, 
a friend 
now ap- 
peared on 
the scene. 
From one 
time to 
another, 
Keely’s 
patron- 
Mrs. 


4 


ess, 


GLASS CONTAINING WEIGHT WHICH KEELY CLAIMED COULD RE MOVED 
ZITHER STRINGS 


UP OR DOWN BY STRIKING THE 


Bloomfield Moore, who was left the execu- 
trix of her husband’s will, advanced the 
‘‘inventor’’ large sums out of the fortune 
accruing to her from the estate. Now and 
then a halt was called, to be sure, but the 
persuasiveness of the ‘‘inventor’’ would 
make her rally to his assistance once more, 
and another lease of life would be accorded 
to the motor. 

A great public exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a certain clique, skeptics were plenty 
and the persistency with which Keely 
would refuse to admit any one into his 
secret caused a suspicion—which, neverthe- 
less, did not prevent a famous Philadelphia 
physician from advancing his individual 
check for ten thousand dollars. This was 
in 1881. In 1890 the stockholders began 
to grumble, and something had to be done 
to save the cause. Keely had just declared 
that he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of character 
saved the day. The work was continued, 
and one machine followed another, only 
to be thrown aside for some new contriv- 
ance destined to assist in the revolutioniz- 
ing of the existing order of things. As to 
what had been known as the ‘‘generator,”’ 
and which-had been part of a bath-tub, 
where a stream of water, passing through 
a goose-quill, set the contrivance in motion, 
the more significant name 
of ‘‘liberator’’ now 
bestowed on the machine, 
A peculiar feature of the 
‘‘liberator’’ was a series of 
tuning-forks, with the vi- 
brations of which Keely 
claimed to disintegrate air 
and release an etheric force 
capable of rivaling a cy- 
clone in strength if prop- 
erly utilized and applied. 
In explanation of what one 
visitor saw upon one oc- 
casion, this individual said 
that a pint of water poured 
into a cylinder seemed to 
work great wonders. The 
gage showed a pressure 
of more than fifty thou- 


was 
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sand pounds to the square inch. Great 
ropes were torn apart, iron bars broken in 
two or twisted out of shape, bullets dis- 
charged through twelve-inch _ planks, 
by a force which could not be determined. 

In the glory of his exuberance, Keely 
now declared that with|one quart of water 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
that to propel a steamship from New York 
to Liverpool and return, would require 
just about one gallon of the same. 

It was worth alniost the price of falling 
victim to hear Keely at the time theorize, 
expostulate where it became necessary, 
and survey his audience with one of those 


KEELY AND BOARD OF DIRECTORS 
superior glances which meant to illustrate 
that he half pitied those who failed to un- 
derstand his vocabulary. In one respect 
he was scientific in his procedure of expla- 
nation, and in other respects he was quite 
the reverse. Unquestionably he had read 
considerably on the subject of locomotion 
and kindred matters, which might stand 
him in good stead. But when it came to 
‘‘molecular vibration, ’’ ‘‘sympathetic equi- 
librium,*’ ‘‘oscillation of the atom,”’ 
‘‘etheric disintegration,’’ and a thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly equal to the occasion, Then it was 
that the friends of the motor showed their 


value to the man who had brought the 
‘‘invention’’ into the world. No matter 
how complicated the phraseology, they 
would allow for the possibilities in store. 

Keely’s excuse for not allowing any one 
into his secret, was based upon the commer- 
cial value, which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders. It surely would not do to 
reveal a secret that might prove its own 
financial defeat, he argued, with emphatic 
reverence for his own invention, and for the 
glory and gain in store for those willing to 
abide their time. 

The personality of John Worrell Keely 
was replete with the charm of heartiness. 


OF THE KEELY MOTOR COMPANY. 

His was the secret of the promoter’s art. 
He had the insight necessary to the man of 
affairs, minus that quality of subjection 
which tells it is time to cease before it is 
too late. And when considered in this 
connection, that no one was ever taken ab- 
solutely into his confidence, it still remains 
a mystery how his following continued al- 
most the identical one that stood by him 
from the conception of the scheme to his 
death, and after. 

When at work in his laboratory, coatless, 
his grimy hands exhibiting labor's hall- 
mark, Keely looked the personification of 
the master-craftsman, anxious to wring 
from the regions of the attainable the 
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secrets those regions might contain. But 
when it came to the demonstrating feature, 
the sGance consequent to such exhibitions 
as once in a while were required, then 
credulity had to step to the front and 
make room, as an advance-guard, for the 
true disciples who stood ready to believe, 
even sometimes against their own con- 
victions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret as an evidence that there 
was no humbug, Keely knew what was best 
for him, and treated the advice as not 
worthy of consideration. 

Keely possessed few traits 
of the typical inventor. 
He lived a life of com- 
parative ease, and 
the opulence that 
he displayed led 
the suspicious 
to believe that 
things were 
not as they 
ought to be. 

And so in 
that Phila- 
delphia lab- 
oratory this 
man built 
theories out of 
metal, and 
turned metal into 
theories which 
undoubtedly, baffled 
his own, charitable 
enough, understanding. 
The nooks and corners of 


AY 


his workshop could tell of MUSICAL cHaRr 


come true, ‘‘etheric disintegration,’’ 
‘‘quadruple negative harmonies, ’’ ‘‘atomic 
triplets,’’ and the like, would have become 
part of the teachings in a new curriculum 
of its kind. But fate decreed otherwise. 
The ‘‘miracle’’ produced by the drawing 
of a bow across a string, whereby he 
claimed to harness or release the force of 
air and water, the ‘‘miracle’’ of controlling 
the elements, ceased to exist when he 
passed away. 

Keely’s education had been limited to a 
degree. A carpenter by choice of trade, 
he had a penchant for mechanics from 

an early age, and it is said by 

those who knew him in 

oe I<. his youth that his ear 
Vs yl was musical enough 
% to have been the 

means of plac- 

ing him in the 

conductor’s 

chair of a 

small orches- 

tra, at one 

time. But 

while those 

curious mu- 

sical charts 

which he 

drew, with no 

small skill for 

an amateur 

draftsman, may 

»” mean something 

" unique to the men who 

employ the compass and 

GEE the square, to others they 


Zl 


BY WHICH XEELY merely illustrated a trend of 


CLAIMED TO HAVE DISCOVERED 


hours spent in chasing the 
elusive foree—provided Keely had been 
his own worst enemy, and attempted 
something which he really expected to at- 
tain. But it is here that the most mo- 
mentous question comes to the fore. If he 
really did believe in his own theories, the 
discoveries which have been made defy 
that proposition. And if he was a charla- 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employed by 
Keely would have necessitated the recon- 
struction of the latest dictionary to cover 
his terms and-sentences. If his dreams had 


HIS 


‘““ETHERIC”’ FORCE. 


mind into a domain where 
mortal should not venture, 

It should not be forgotten that Keely pre- 
dicted that the flying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed. 
And in the same way he asserted that his 
pneumatic gun was the one and only instru- 
ment of its kind for governments to make 
use of—as soon as the motor power he had 
in mind had been produced. 

The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper, and the transmitter, the 
machine rested on a heavy brass base. 
Here, too, was a hollow brass sphere or ball. 
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Between the engine and the transmitter 
ran a series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the incredulous. 
These steel rods were responsive to the 
touch, and compared to the ordinary 
musical scale, which is subject to the 
tuning-fork. 

The interior of the globe almost defied 
description, but out of the complex mass 
brass tubes and adhesive plates stood 
prominently. This was the shifting reso- 


flow of talk about ‘‘finding a neutral 


center,’’? and the like, the performance 
did not fail to do the work intended, But 
while the harmonica was supposed to have 
done the whole thing, starting up the ma- 
chinery by ‘‘etheric force,’’ the exposures 
recently brought about admit of the sup- 
position that a concealed rubber bulb in 
the floor was the instrument used. Keely 
might easily have shut off or released his 
compressed air by placing his foot on parts 
of the floor best known to him. 

It might be taken for granted that the 


GUN WITH WHICH KEELY EXPERIMENTED AT SANDY HOOK, AND OTHER APPLIANCES, 


nator, as Keely termed it. The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of these 
vibrations there were seven distinct kinds, 
said Keely, and each of these seven capa- 
ble of infinitesimal division. 

The motor itself consisted of a heavy 
iron hoop, placed firmly on the plate. 
Within this hoop ran a drum with eight 
spokes. When it was once in operation, the 
movements of the drum were exceedingly 
rapid and did not fail to impress. Taken 
in connection with Keely’s simultaneous 


element still faithful to the apostle’s 
memory are not giving up without a strug- 
gle. They aver that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and pressed it down in the 
ground. The heavy beams, which held the 
sphere in place, rather controvert such a 
statement. 

Since that midnight visit to the disman- 
tled shop of the late John Worrell Keely, 
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the scientific opinions advanced are of 
considerable importance, whether bearing 
upon his motor or his individuality. 
Renowned professors of physics have stated 
that they have been convinced for years 
that the method was compressed air. A 
medical journal of high standing, in dis- 
cussing the matter from a psycholog- 
ical point of view, says that rather than 
make out a case anent Keely it were bet- 
ter to follow the psychological develop- 
ment of his dupes. Continuing, this jour- 


of a good patent-right. He was not an 
honest lunatic. He reaped substantial 
gain from his secrecy, for he ran a joint- 
stock company.’’ 

To all intents and purposes this stock 
company is still intact, but the action of 
the Keelyists did not restrain one holder of 
a hundred shares of stock from disposing 
of his certificates for a few dollars, The 


buyer could find a purpose even in the 
stock paper, however, for it went to the 
papering of his house. 


And now, while 


GLOBE MOTOR AND PROVISIONAL ENGINE. 


nal says that the psychology of most 
inventors usually brings them out too soon 
rather than too late. ‘‘ Critics and scientists 
who may feel inclined to work out the 
problem of Keely’s psychology should re- 
member that insane inventors do not act in 
any way like Keely,’ is the exact language 
of this medical authority. ‘‘Their schemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secrets to the world under the protection 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely’s secret, it behooves to recall the 
memory of Robert Fulton, through whose 
alertness it became possible to unearth the 
perpetual-motion fraud of Redheffer, the 
impostor who in his time was no less a 
sphinx than Keely. Only, with the dis- 
covery of his imposition Redheffer took 
to flight. Keely had to die to be dis- 
covered, 
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Feb 2, 2007 
Hello 


While doing some family history research | ran across your posting of my 
father's 1916 book "High Frequency Apparatus." 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
frequency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and I. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high frequency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC equipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U. S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but | would love to see 
the museum. As a kid | did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. Its in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn't it? 


The earliest photos of my father | have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. | will need to dig into the archives to find a 

picture to send, when | get a chance. 


A 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. I'm really not sure of just who was on it, but Dad was in some 

pretty important company. As | remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: | have never seen the first edition so I'm glad to have your efforts. 

| do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). | have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which | would like to send to you for your 
museum. Where should | send them? 


Equipment: | have no clue where Grandfather Curtis got the HF equipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different frequency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


| don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the equipment 
suppliers you mention in Mass, could he have been following the trail of the 
equipment his father had used? 


Contact: The reason I'm not likely to make it to Florida is that | live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 

for third Wednesdays and Thursdays when | have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If | don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


$). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what | remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a way to 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
I'll keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all | ever remember, from 
early days til the end. (The earliest picture | remember was probably from 
the 1916 -18 era) 


From what | can see of Ovington's time line | don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 

this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what | have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- I've been thinking about writing you for the past 
few days. 


My brother and | have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make it a 
little easier. And | have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


| have a serious gap | need to fill and maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although | have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high frequency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue as to how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC equipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC equipment that he loaned to 
MIT because all they had to teach EE's on was DC equipment. It is those 10 
years that | need to research and find out just what happened. 


| know that by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe asa 19 or 20 year old he was involved personally somehow with this 
transition. 


| have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high frequency AC equipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


| used your suggestion and searched Mass. census records for Prof Houghton; 
| think | found him, in Waltham, 1910, listed as a teacher working ina 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, | think the boarding house syndrome kills all 
chances. 


| think that if we could find out who supplied his father's x-Ray equipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


I'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. | have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day | may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
able to dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics,” and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering” 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R & D team were "drafted" 
into the Chemical Warfare Service, U. S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


| have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, | Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
up to $.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course I'm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!!). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREAT!! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction, “High Frequency Apparatus”. 


One of many replica coils the author has built from books of Thomas Stanley Curtis 
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184 HIGH FREQUENCY APPARATUS 


dye. All paints containing lead and carbon must be shunned 
in the treatment of this apparatus or electrical “leaks” 
will be developed. There are several good black dyes on 
the market soluble in water or alcohol and any one of these 
may be used with impunity. After the surface of the cylin- 
der is blackened and thoroughly dried, it may be given a 
coat of shellac, when it is ready for winding. 

The winding is best done in a screw-cutting lathe as 
the turns are to be evenly spaced 12 to the inch, If the 
lathe is not available, an improvised winding machine may 
be constructed with the aid of two bearings to support 
the cylinder and a length of rod threaded 12 to the inch 
arranged to turn with the cylinder and to carry a guide 
for the wire as it is wound. The winding is of No. 22 
D.C.C, magnet wire and the first turn is started 1 inch from 
one end of the cylinder. From this point it continues to 
within a like distance of the opposite end. A band of 
34-inch copper ribbon is then placed around the remaining 
space at either end and the starting and finishing ends of 
the winding are soldered to the bands. The latter should 
not completely encircle the cylinder but a gap of % inch 
should be left where the ends meet. The winding is to be 
given four coats of shellac, each coat being permitted to 
dry thoroughly before applying the next. 

A brass bushing, having in it a hole tapped 34-18, is to be 
firmly secured in each head of the cylinder and connection 
made from the copper bands to the bushings. 

Wooden discs, 21 inches in diameter, are to be fitted 
to the ends of the secondary cylinder in order to give it a 
finished appearance. Holes are bored through the centers 
of the discs, of course, to permit access to the bushings 
within. 

The secondary cylinder is surmounted by a discharger 
composed of a brass ball mounted on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 
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RESEARCH NOTEBOOK 


ROBERT J. VAN DE GRAAFF 


HIGH VOLTAGE ENGINEERING 


ECKNIQUES 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 

His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry’s Electronics and the Mid-America Science Museum. Bill 
was fortunate to know Kenneth Strickfaden. 
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The 120-volt current is fed to the trans- 
former as shown in Fig. 1 through a line filter 
which prevents any feedback of the radio ce 
quencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 3Y2 inches in diameter and 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transformer 
in a case filled with oil. It is similar to the 
ones you see on power poles to step the volt- 
age down for your home use. This transformer 
steps the voltage up and has a special type of 
winding, which limits the current when the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also have a current-limit- 
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Fig. 1. Diagram of the Tesla coil. The parts shown below the floor are not visible in the museum. 


Sortant except that it must be small enough 
or the voltage from the power transformer to 
jump. 


The capacitor is made of 30 glass plates 24 
inches by 30 inches by 3@ of an inch thick. 
The 29 copper plates between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made % of an inch thick 
because the original capacitor had 3/16-inch 
glass and it was often punctured by the volt- 
age. The primary coil has 534 turns of 34-inch 
by 3/16-inch rectangular copper bar. It is 
necessary to make the primary circuit consist- 
ing of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many am- 
Peres flow in this resonant circuit and the ef- 
ficiency would be decreased if the resistance 


was not very low. We use No. 1 wire to con- 
nect these units. 


The secondary form is 47 inches high and 


has a bottom diameter of 36 inches and q top 
diameter of 18 inches, It is wound with 400 
turns of No. 14 Copper wire. It is not necessary 
to make a tapered coil, but it is easier to Pre- 
vent corona from the top turns of the coil if 
the diameter js smaller. The 12-inch ball on 
top is a hollow copper sphere. It Prevents ex. 
cessive Corona from the top end of the coil 
and wires. This would constitute g 
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We used the pancake coil because it was easy to make and 
allowed the use of adjustible clips to tune the primary 


circuit. 
which are usually used for sheet metal. 


Copper is a soft metal and we used the rolls 
It was about 


1936 when we tested the coils and my memory does not 


include the exact circuit used. 


I would suggest if you 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We did not take any photographs of the two coils 


operating. 


Sincerely; 


eon Hall 


Associate Director 
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- Dear Mr. Wysock: 


a 7 


sor. Cleminshaw has asked me to answer your recent letter. 
“We are pleased that your photographs have turned out to be satis- 
factory. The books on Tesla sound interesting. We can translate 
_ German and possibly some French but not the other languages. 
a " 


We had the two complete secondaries given to us without any primary 
coils. We constructed two identical primary coils for the two 
secondary coils. We had them setup side by side in the basement. 

We then operated them with the transformer we are now using. The 
transformer has a 110 or 220 volt imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 

at the same time we put 230 volts across the 220 volt primary getting 
about twice the voltage to charge the capacitors which at that time 
were Leyden jars. I can assure you that this is true as I personally 
setup the coils both in the basement and upstairs in the museum. 


At the present time one of the secondary coil forms is in the base- 
ment. After about fifteen years of operation it was necessary to — 
replace the secondary in use because of breakdown in the winding, 
We stripped the winding but have not had time as yet to rewind it, 
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RESULTS OF OPPERATION WITH 
THE MILLION-VOLT TESLA COIL 


One of the first things Greg and I discovered, 
is that in order to obtain maximum therdetical output 
of this coil, we must use materials of the highest 
quality, the greatest seperation of the individual 
components between eachother, and heavy conductors 
in the reasonate circut as many ampers of radio- 
frequency current flow in this circut. With out 
heavy conductors in this circut, resistance will cut 
down greatly on the effinicy of the entire apperatus. 


When the forgoing has been secured and all safety 
requirements are secured, the operation of the apperatus 
can be commenced. A complete description of the operation 
and results of experiments carried out with this coil 


follows herein. VI Utjcock — 
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THE ELECTRICAL 
WIZARD OF THE 
MOTION PICTURES 


@ Back in 1934, when 
sound films were still in their 
infancy, Brother Kenneth 
“Ken” Strickfaden, member 
of Local 40, Hollywood, 
Calif., was adding to’ 
motion pictures special 
visual effects that attracted 
worldwide attention. 
Already known as the 
“Electrical Wizard of the 
Motion Pictures,” Ken, 
through his special effects, 
kept audiences sitting on the 
edge of their scats, sending 
chills up their spines, with 
his startling, blood-curdling 
effects in such films as 
Dracula, Dracula vs Frank- 
enstein, ete. These effects— 
and others—he produced 
through the application of 
electricity and his knowl- 
edge of the principles of 
physics. Ken also produced . 
cffects that gave an image 
of a million volts, metal 
rings floating through air, 
black light, and many 
others. Having incorporated 
his most startling effects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and edu- 
cational lecturer. His 
obvious knowledge of the 
subject of physics, displayed 
in his effects which seemed 
to defy the law of gravity, 
made him a sought-after 
speaker before the Associa- 
tion of Physics Teachers. 
Born on May 23, 1896, Ken 
Was initiated into Local 40 
on October 31, 1927, and 
went on pension in June, 


1961. And his spectacular 
effects in the blood-thirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still sending chills 
Up Viewers’ spines, 
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SIND oe 


Brother Kenneth Strickfaden’s electrical 


machines bringing the Frankenstein 
monster to life. 


In the motion Picture Dracula vs. 
Frankenstein, Dr. Frankenstein (J. Car- 


rol Naish) and Count Dracula (Zandor 
Vorkov) Prepare to revive the Franken- 
stein monster with the aid of the 


special effects lab Brother Strickfaden 
created. 
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ELECTRICAL LACE 


KENSTRIC 
APPLIES SCIENCE TO 


aN ee INTERPRETAINMENT Z 
PHOTO CELL ORGAN SYNTHETIC MUSIC 


SPECIAL ELECTRICAL EFFECTS FOR MOVIES 


KENSTRIC has provided the ‘‘FIREWORKS”’ for more than 60 ‘‘THRILLER” type films at the major studios. His 
“IMAGINEERING” apears in such MAD LAB creations as WAR OF THE WORLDS, WIZARD OF OZ, JUST IMAGINE, 
SHERLOCK HOLMES, FRANKENSTEIN, FLASH GORDON, UNDERSEAS KINGDOM, INVISIBLE RAY, LOST CITY. 


BOQUETS 


-- 
WILSHIRE MASONIC LODGE: “4.0 spectacle of electronic and scientific display. Kenstric Science Show kept the gang awed and in stitches 
for an hour." SAN DIEGO HI-HATTERS: “..rore entertainment..inspiring music with color’’, U.S. DEPT. of INTERIOR, Sherman Institute: 
“uvery much worthwhile..recommend"'. SANTA MARIA J.C. “'..demonstrations enthusiastically received..please return."" LYNWOOD J.H.S. 
“‘..the best program we have had this year." DOWNEY ROTARY: “..over a period of ten years, this was the most interesting."" LODI 
FESTIVAL: “‘,.one of the highlights of our entertainment program." UTAH CENTENNIAL: “..wonderful show..extensive equipment..greatly 
pleased." ELECTRICAL AGE EXPO. L.A. “splendid show..personal co-operation"" CALIF. PACIFIC EXPO. ‘*..Main attraction at PALACE 
of ELECTRICITY.., increased attendance 88%...don’t hesitate to use me as a reference.."" UTAH STATE AGRICULTURAL COLLEGE: 
“\shope students everywhere might have the opportunity to enjoy your demonstrations.’ ALHAMBRA H.S.: ‘*..expressing our admiration for 


for your program." LOS ANGELES VETERANS ADMINISTRATION: ‘.,performance intrigued Interest."" SO, PASADENA H.S. ‘exceptional 
from magnet to lightning.” LA SIERRA COLLEGE: ““.had our audience in the hollow of your hand."* U. of A. ARIZONA: “‘..most favorable 
response...stimulating and instructive.’ **, 


*severy university community...should have opportunity to witness your exhibition."" PAN PACIFIC 
AUDITORIUM: “*..one of the most unusual..we had ever seen."" L.A. EXPOSITION: * 
demonstration period.”* EDISON Co, * 


HILLS “'spellbound...real productions 


‘..interesting and entertaining...a highlight of Industrial 


“s«edelighted...one of the highlights of our exposition...splendid show...personal cooperation." BEVERLY 


of science."” MAY CO. L.A, “‘.4.Frankly, we have never seen a more spectacular display...audience 
expressed a wish for your return."" BOY SCOUTS “. 


+-excellent program...high calibre...educational."* GLENDALE ACADEMY “...one of the 
most vnusual...outstanding impression.. 


«looking forward to return visit." TUSTIN H.S. *...H. h i ior.’* REDLANDS 
ae, '. +>» ss-Hope to have you again... superior. 
*most talked about show of the year.’* HOLLYWOOD U.S.0. * 
ship." NORWALK H.S, *. a 


s+-enfoyed the program. 
“suhighly pleased...exceptional, 


“amazing electrical demonstration...our compliments...masterful showmon- 
+sheld their attention from beginning to end,..hope to have...again"* SOUTH PASADENA 
“enthusiastic...demonstrations sappreciated wit and humor."” ARLINGTON "*...how thoroughly we enjoyed your program."* DEMOREST 


fi ” 
levels." 1.B.E.w, ee, sled any school or church program." VAN NUYS “.,,ability to adapt your program...different age 
Program, 


ssunusual and spectacular,”* eidier 3 display of electricity..."" ORANGE H.S. pagesreney sel esetten eres Sab 
"ecg your demonstration and lecture...glad 

«M08t Interesting and instructive...en 
VISALIA H.s, “Sasrecelved most enthusiasticall, 


«well received by all ages. We were well pleased."* INSTITUTE “...finest of comments 


to recommend you." RIVERSIDE “*...very much worthwhile and gladly recommend progrom."” 
tirely different,,."" SANTA MARIA 


+««most worthwhile...recommend to any school...” 
¥+s.commend you 


upon your ability to hold the interest...clever personality...real showman.++ 
LOCK H.S. **, 
" DOWNEY ROTARY *. 


+unanimous opinion of students, faculty and adults...program one 


” 
sthoroughly opprecioted by all...of ten years, this was the most interesting: 


DESIGNED TO PLEASE 


Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken’s assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim’s 
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 
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Jim Hardesty, Leland | Anderson, and Bill Wysock 
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Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 
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Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technique of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave’s son Forrester is now continuing the unique painting method in the tradition of his father. 


Electro-Radiation Company “Ajax Coil” found by Linda and documented by Bill & Francis Wysock. 
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Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. “Digital Disputer’, “Cosmic Ray Diffuser’, “Nebularium”. 
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Thomas Burton Kinraide’s Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built...and for letting me keep the 
treasures of a lifetime | found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Frequency Currents. 
The author found Kinraide’s original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine “Curious Electrical Forms” article by Anabel Parker. 


“Kathy Loves Physics”, Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(57) ABSTRACT 


In one embodiment, a device for generating broad spectrum 
ultraviolet radiation is provided. The device includes an 
adjustable spark gap of metallic solids, the spark gap includ- 
ing: a first electrode coupled to a first heatsink, and a second 
electrode coupled to a second heatsink, the second electrode 
spaced apart and opposite from the first electrode. The 
device includes a variable capacitor configured to discharge 
a voltage through the spark gap to generate broad spectrum 
ultraviolet radiation, The device includes a voliage source, 
The device includes a controller configured to control the 
variable capacitor, The first electrode is formed from a first 
metallic solid and the second electrode is formed from a 
second metallic solid, and the ultraviolet radiation generated 
is in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Sheets 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FRANK HOWARD SWETT 
1868—1929 


RANK SWETT was well-known to the early radiolo- 
B si of New England. A merchant of the commodities 

and apparatus of the radiological laboratory, his was a 
familiar figure often seen here and there in the x-ray depart. 
ments of the hospitals or in private offices. A genial and 
cheerful soul, his arrival with supplies was often most wel- 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioneer. 

Swett was of old Yankee stock. Born in Amesbury, Massa- 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of R6ntgen’s discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett’s 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett’s first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some years subsequent to 1897, by similar 
attacks which in turn subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing a tendency to do so. 


Fic. 49—Frank H. Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected, his field of usefulness widened 
and he was the means of supplying much of the earliest X-ray 
apparatus to hospitals, physical laboratories and practi- 
tioners in urban New England. When his association With 
his brother-in-law was terminated, he joined forces with q 
group of Boston tube-makers and all were later combined as 
a branch of a large mercantile corporation engaged in the 
production of all forms of roentgen apparatus. 

Swett’s affability of manner and his generosity of his time 
and energies militated seriously against his physical well- 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating—although now not 
so frequently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. A nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on a 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

In the early summer of that year by an unfortunate ac- 
cident—the scratch of a cat, apparently trivial at the mo- 
ment—the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
ease by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 
were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—vide histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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lips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efforts of his surgeons to stay the course of the dis- 
ease in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly affected, partly perhaps 
py reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
In spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his self-sacrifice crowning a life of continued usefulness. 

‘A quiet and unassuming man, who bore his burdens and 
did his work faithfully, effectively, patiently and without 
complaint....He suffered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease.”’ 


SANDWICH INDEPENDENT 
January 11, 1928 
SANDWICH - Leaves three tubes of Radium 


In the estate of the late Thomas B. Kinraide of this town, who died 
recently in California, an unusual and interesting discovery was made 


The San Francisco Chronicle furnishes the following information: 
Three tubes found among the effects of the late Thomas B. Kinraide were 
labeled as containing altogether 1550 milligrams of radium. 


The public administrator, Amos O. Williams, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium. 


Several from Sandwich’ attended 
the funeral services for Thomas Bur- 
ten Kinraide, which were held from 
his late home in Jamaica Plain. Mr. 
Kinraide’s death came as a great 
shack to his host of friends in Sand- 
wich. When he resided here, nis 
many. acts of kindness and his gener- 
osity to those in trouble and sickness 
will long be remembered. He loved 
the old town and its people: 


Hello Jeff, 

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high frequency 
currents and early X-Ray apparatus. 


While we don’t know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend’s life. 
(Frank Howard Swett of the Swett & Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the equivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was quite wealthy from his inventions and highly eccentric and successful life. 


AUTOGRAPH OF 
THE JACKSON COIL. 


